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Plasma metabolites Experimental diets P-value

Alfalfa 5% BP* 20%BP SEM treat time Treat x time
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Glucose (mg/dl)
o5 sl ol ey 10.0 10.0 10.0 10.0 0002  0.002 0.002
BUN (%)?
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AST (U/L)?
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ALT (U/L)*
ol dimls U 5550 s 10.0 10.0 10.0 10.0 0002  0.002 0.002
LDL (mol/L)°

(P<0.05) il (o )13 sine SIS gyl S ey g b cid) o sla uSikso
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
®Aspartate Aminotransferase
“Alanine Aminotransferase
SLow density lipoprotein
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Table 3- Gas production parameters and average fermentation rate of dry tomato plant and Silage mixed with different
levels of dry sugar beet pulp

S & Sl AW Y€+ dg § Suis AW YA+ dg j . =
a3 ST a0 i Pl e Pl APk s st
. 4025 Tomato plant can MR 5,5 L
Item Dry tomato Silage plant silage + 4%Dried plant silage + 8%Dried SEM

plant beet pulp beet pulp
Al 52.82° 48.79° 54.26° 54.60° 0.942
c? 0.046° 0.048% 0.055a" 0.058° 0.0021
L® 0.098 0.092 0.083 0.079 0.0084
AFR* 1.767% 2.155° 2.170° 2.309° 0.1763

! Asymptotic gas production (mL/g OM)
2 Fractional rate of gas production (/h)
®Lag time (h)

* Average fermentation rate (mL/h).
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Table 4- Estimated parameters in in vitro gas production and batch culture methods of dry tomato plant and Silage
mixed with different levels of dry sugar beet pulp
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aodw] ) a5 a5 RECJRVE PG .78 23 ks SWis ..
; ; 3,15t
ITEM Dry tomato  Tomato plant plant silage + plant silage + SEM
plant Silage 4%Dried beet pulp 8%Dried beet pulp
OsslsSil cels 48 3 55 0
Gas produced after 96 h 53.46° 49.06° 56.03? 56.01° 0.151
incubation (ml)
S oo (5 il 50.29° 46.29° 53.11° 55.98° 0.689
(%) IVDMD
u’ﬂ odlo musn Culils c b a b
72.45 75.17 78.58 77.57 0.729
OMD? (%)
2555 0bsS 0y sladeul
SCFA3 (mmol) ¢ d b a
. 0.777 0.708 0.912 0.952 0.010
FFE® (mg DM disappeared /ml
gas produced after 24h)
o lie (51 c d b a
. 7.83 7.55 8.52 8.75 0.077
ME* (Mj/kg DM)
Shsd ez (23l
FFE®(mg DM disappeared /ml 12.542 11.47° 11.0° 9.16° 0.169
gas produced after 24h)
“p“:“ 6.91° 6.92° 6.89% 6.85 0.014
seol e
el 0o 33.4° 29.1° 21.54° 18.41° 0.367

N-NH," (mg/g CP)

TIn vitro dry matter disappearance

2 Organic matter disappeared

% Short chain fatty acid

* Metabolizable energy

® Feed fermentation efficiency
“estimated from batch culture system

Lajlosi polow &y o oLl Jlosd )0 (g syt iod Joiliy
dod A g ¥islaylas o bl (P<e/+0) 39y yiaS (g5 dre yobods
2 (P>+/40) wis ssalie (gl gme M) A8 s Sis dlay
S8l a3 ¥ o b o> e o & o
23 o 93 1 ik ) ne ysbds <05 youe £ 3 MB )Nk

(P<-1+8) 5

IS (8 5 4o

ohgdr sine dlge 5l (g5 LB polie sl (K penS gy

el 1y 6l 55 3,90 dble | ot Slgi o oS canl pl g
pLE OeSgm 9 Sds odle 4y jodia e iSu SYL jlie les
ol e G Ylazs| 181 St i b oddisyl )b 5o
slio (Siausads 4y (ydnsy (8l Lol 355 00 ey |y pls Loy olS
o=l Ol saalin § Sis o3lo (s pba 0 5 55 e pilie oo
oslaal Uy gyt slajimg & jls o Bas lgeis 5 amly

295 SLags ly She e (ke Glagh cnl

(P>+1+0) 315 s |y ol sine BMLS] /-5 g /¥ /oY
e o oS 558G Cod lnddsle (sl o (sladortl b
5 sl blo)) £55 5 ok olaps sl (oalS dibises clacly
U Coot ppiomed Suid 03l (6 phiijod )13 )8 Jele e
ol lsits Lalie 5 @l ol Lials) Sles slss
soboben (IF) 25 o0 )18 55 (areSd Lo Lulyd 5 (2950
Pl (g A jodig e (it 9 odalin O Jouo )3 &5
IFAR) A yaiie SutS A do > A pdaws b odd gyl Jos 5w
Sbasl plpliy g 1S5 LS 93 )yt (5l ime psbo 4 (X
Fodn 2503 )bed 53 Gosme o 5 (B> (San & d9)ie
2 U il alS 45l chedglie | aasuie ypolis bl
9 WIS (o0 S5 gl 4SS 53 (1o p @y 2205 | aadgle (S
Cdl anles Gl Gle 3 (6S9p Spas (235L cu e
S ol slaless pls 85 S50 b (1Y)
9 4 POAS @y m oy (P>e/40) ol L ) gyl gxe



Vo4

e gbw b ouih 5 59T 13 S0 84205 agy Pl 188 (93,1 9 (2l S (e

Cwl ‘.m‘n‘.)

B yisy Sitd A5 ko ol b ond (651,855 s g Pl Jsbo 0> 5 g «SitS 00le gl 8 sl B -0 Jour

Table 5- In situ degradation parameters of DM, CP and NDF for dry tomato plant and Silage mixed with different

levels of dry sugar beet pulp. (%)

N B A9 M

Tomato plant silages
Wdscl 3 B SuWis AW e aB,0ie SWis W YL b,k Suis AW A lulin] glas
Parameters 0%Dried beet pulp  4%Dried beet pulp  8%Dried beet pulp SEM
S odle
DM
(2) w35 gy Liso 21.69° 20.57° 25.12° 0.940
(0) a3 8" i 44.97° 45,15 43.11° 0.136
(€) colo o i b Lise a6 0.069° 0.067° 0.097° 0.001
“d=a+b 66.74 65.73 68.24 1.136
(ED) 50 sniy a0
0.02 51.71 52.35 56.61 1.706
0.04 41.0 43.9 483 2.28
0.06 34.65 38.26 42.22 2.642
Pl g
CP
(3) w25 @y i 0.414° 0.457° 0.489° 0.0022
(b) a5 a5 s 0.441° 0.401° 0.393" 0.0033
(€) cslos o (il as b Lt o 55 0.059° 0.66° 0.069° 0.0005
d=a+b” 0.856° 0.876° 0.883° 0.005
(ED) %0 sniy 4w
0.02 0.710 0.639 0.685 0.0221
0.04 0.606 0.510 0.560 0.352
0.06 0.535 0.424 0.474 0.0442
ok o)l
NDF
(8) 525 gy i 0.034° 0.22° 0.35° 0.0002
(b) 40 x5 iz 0.410° 0.409° 0.411° 0.0003
(€) el o (il s b Lt o 65 0.53 0.59° 0.52° 0.0002
d=a+b” 0.445? 0.431° 0.446° 0.0005
(ED) 30 cniy aps
0.02 0.327 0.323 0.332 0.0019
0.04 0.259 0.258 0.252 0.0029
0.06 0.209% 0.215% 0.207° 0.0005

“ a, soluble fraction (%); b, degradable but insoluble fraction (%); c, rate constant (per h) of degradation of fraction b;
d=a+b, the potential degradable fraction (%); and ED, effective degradability calculated with a passage rates (k) of 0.02, 0.04,
and 0.06 per h.
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Introduction The processed crop by-products can be used as a suitable feedstuff to meet livestock dietary
requirements. Tomato shoots that left on the field surface after harvest, is a major valuable by-product. In Iran,
the estimated annual tomato shoots production is about 100 million ton. We evaluated the nutritional value of
ensiled tomato shoots processed by beet pulp as a fermentation enhancer.

Materials and Methods Tomato shoots were collected from tomato farms in Semnan, Iran. The shoots were
ensiled with 0, 4 or 8% (W/W) air-dried beet pulp. After 60 days, the silos were opened and ensiled materials
were evaluated for sensitive characteristics as well as pH. The ensiled samples were also analyzed for chemical
composition after 48 h oven drying at 60° C. Rumen degradability and fermentation characteristics were
measured by using a nylon bag method and an in vitro gas production technique, respectively. For in vitro gas
production technique, 200 mg of dry matter was incubated for 96 h at 39° C. Cumulative gas volumes were
recorded 2, 4, 6, 8, 12, 24, 36, 48, 72 and 96 h after incubation. To estimate the gas production parameters, an
exponential model was fitted for data. Rumen degradability parameters of dry matter (DM), crud protein (CP)
and neutral detergent fiber (NDF) were determined by incubation of 5 g sample for 0, 2, 4, 8, 16, 24, 48, 72 or 96
h in the rumen of a fistulated steer. Similar analysis and measurements were also performed for oven dried
tomato shoot samples. All data were subjected to ANOVA using the GLM procedure of SAS and means were
compared by using Duncan's multiple range test at 5% probability level.

Results and Discussion At the end of fruit harvest, the measured DM and CP content of tomato shoot
samples were 26 and 14% respectively that are in agreement with previous reports. Ensiled tomato shoots had a
significant higher content of CP than oven-dried shoots; more likely due to losses of soluble components during
the ensiling process. However, the content of CP was decreased with increase in beet pulp level in the tomato
shoot silage. Similarly, the tomato shoot silages with 4 or 8% beet pulp showed lower values of NDF and ADF
in comparison with tomato shoot silage without beet pulp. Due to lower protein and fiber percentage of beet
pulp, the decreases in CP, ADF and ADF contents of tomato shoot silages by adding beet pulp were expected.
Although the potential of gas production was enhanced by increased levels of beet pulp in the silages, no
significant difference was observed among tomato shoot silages. The silages were also similar for gas production
parameters. However, cumulative volumes of gas produced at 96 h incubation for silages with 4 and 8% beet
pulp were significantly higher than other treatment. The highest values of rapidly degradable DM, degradation
rate constant and degradation potential were observed in tomato shoot silage supplemented with 8% beet pulp.
However, there was no significant difference between tomato shoot silages with 4% beet pulp and without beet
pulp supplementation.

Conclusions Tomato shoots are a suitable source of nutrient for ruminant. Our results indicated that ensiling
increases nutritional value of tomato shoots. The in vitro rumen fermentation characteristics as well as rumen
degradability of tomato shoot silages were improved by adding 8% beet pulp. However, future studies are
needed to confirm these results and elucidate the potential use of tomato shoot silage in ruminant's diet.

Keywords: Chemical composition, Degradability, Gas production, Tomato shoot silage
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Tablel-The effect of adding essential oils, fennel, pine and eucalyptus on fermentable portion of gas production (b)
(ml/g OM) in various diets in pH=5*

(Fid 9 y50) B yuiiluv!
Essential oils
abjl, s gl
t . . . Eucalyptus
Foeniculum vulgar Pinups pumilio .
camaldulensis
b b aals
Py SBeT 3 30 3 30 3 30 SEM"
Basic diets Control
Sas g ab a ab a b ab ab
27.28 30.3 27.36 30.15 21.34 26.97 29.29 2.39
Alfalfa hay
” . 92.66° 93.21° 30.71° 82.98° 25.73° 95.30° 25.65° 4.69
Barley grain
80:20 79° 62.51° 30.73° 72.24% 27.48° 62.36" 27.63° 3.74
60:40 57° 50.53° 29.54° 54,88 33.21° 51.44° 25.27° 2.84
(P<+1-0) wil o o ime (s ylol OS] 3929 0aimd L5 Cind,y pov )3 oglise gy —)
3ylubl slbd 5 Kbe -¥
S Mg peess B e D -y
dog Sulid dile 1oyd Ve 4 g il doyd A- :80:20 -F
Ay Sulid dile oyd ¥ 4y g il doyd £+ 60:40 -0
1- Means with different superscript letters in row are significantly different (P<0.05).
2- SEM: Standard error of the means )
3- b: Fermentable portions of gas production of gas production (ml/g OM)
4- 80: 20, 80% Barley grain to 20% alfalfa hay
5- 60:40, 60% Barley grain to 40% alfalfa hay

"PH=F 3 Gl oo (T o3k 35 1 5l o) (D) SIS 55 o35 B 5 1 ugieS] 5 28 eyl slaeibil 39581 31-F Jga
Table 2- The effect of adding essential oils of fennel, pine and eucalyptus on fermentable portion of gas production (b)
(ml/g OM) in various diets in pH =6 *

(g 5Sue) L il
Essential oils
. ] 51

t s e s

Foeniculum vulgar Pinups pumili yptus

camaldulensis
ol oy Ky W)
2 SO 3 30 3 30 3 30 SEM"
Basic diets Control
ale
g Suid 11.9 17.14 14.81 13.36 13 12.02 12.68 1.75
Alfalfa hay
i

7 . 13.49 10.09 10.77 12.73 12.43 11.58 11.42 1.38
Barley grain
80:20 36° 20.45% 20.02%° 30.622 23.17% 26.33% 11.36° 4.75
60:40 17.332 13.51% 7.14° 7.32° 6.10° 9.46™ 7.85° 1.50

1-
2.
3-
4-
5-

alfalfa hay

(P<+/+0) wil o o ime (s ylol OS] 3939 0 Lis Cindy po )3 coglisie by —)

roduction of gas production (ml/g OM)

5yt glas S5k Y
S5 3 s BB ise D ¥

Loy Suis Lile 1oyd Ve 4 g il oy A :80:20 -F
Ay Suis dile oyd ¥ 4 g il doyd £+60:40 -0

Means with different superscript letters in row are significantly different (P<0.05).
SEM: Standard error of the means
b: Fermentable portions of gas
80: 20, 80% Barley grain to 20
60:40, 60% Barley grain to 40% alfalfa hay
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Table3-The effect of adding essential oils of fennel, pine and eucalyptus on fermentable portion of gas production (b)

(ml/g OM) in various diets in PH =7 *

(,.:g,;\,g) (LY W)
Essential oils
b3, 2 w7t
t . . - Eucalyptus
Foeniculum vulgar Pinups pumilio .
camaldulensis
Al sbvo
o i KEY e
Basic 3 30 3 30 3 30 SEMT
. Control
diets
o Sis ale
D 46.73° 60.34™ 63.83°  47.41° 56.78" 99.27° 101.35° 4.51
Alfalfa hay
il
zE 76.89% 73210 8473 4119° 85.54° 60.09° 92.34° 6.23
Barley grain
80:20 68.65% 73.86% 33%° 57.43" 42.83° 82.83° 75.84% 7.04
60:40 57.87° 82.15®  63.09" 58° 99.21° 64.72 101.29% 6.76
(P<+1+0) wisly o o ime (s ylol OS] 3929 0aimdLis Cindy o > Coglisie gy —)
3 bl (glas Sk —Y
B g a3s B i -
doig Suid Lile 1oy Ve 4 g il oy A+ :80:20 -F
Ay Sulid dile oyd ¥ 4 g il doyd £+ 60:40 -0
1- Means with different superscript letters in row are significantly different (P<0.05).
2- SEM: Standard error of the means )
3- b: Fermentable portions of gas production of gas production (ml/g OM)
4- 80: 20, 80% Barley grain to 20% alfalfa hay
5- 60:40, 60% Barley grain to 40% alfalfa hay
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Table 4-The effect of adding of essential oils of fennel, pine and eucalyptuson on fermentation parameters in Basic
Feed of hay in pH=5

(g 50) B puilis!

Essential oils

il 5 «bjl, s wsilsétﬂ
e Foeniculum vulgar Pinups pumili Eucalyptus

52 and camaldulensis

aald
Control 3 30 3 30 3 30 SEM" P-
value

e
;UHM 597" 592%  5ggw 5.82% 6 5.86%* 5.76 239 0.054

gl syt
iNﬁ;)5ﬁ 8.06° 7.82 7.06 7.72° 7.51% 7.62° 7.58° 278  0.232
beM%B
S 4333 53.33 51.67 45 46.67 51.67 3.92 1.17 117
DMD"

1- SEM: Standard error of the means
2- N-NH3: Ammonia nitrogen
3- DMD: dry matter disappearance

S gls os -

Sgel e =Y

Sis oole (gl -

(P< +7-0) ba)lo o o gime coglis Jlosis] ¥

(P<+/+0) a3l oo o ime MBI (gyls lite jué By b sy (sl Sila =0

4- P-value: significant difference probability between treatments (P < 0.05)

5- Means within same row with different superscripts differ (P<0.05).
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Table 5-The effect of adding of essential oils of fennel, pine and eucalyptuson on fermentation parameters in Basic

Feed of concentreat in pH =5.

(5 g 55u0) L guilan]
Essential oils

W asw! 3 I P Pinups pumili
it Foeniculum vulgar PSP Eucalyptus_
& oSS camaldulensis p.

ad 3 30 3 3 30 SEM  value
Control

5 o]
;JHM 5.53¢ 5.47 5.63° 5.51 5.62% 5.39¢ 5.55 0.020 541

Wgel (159
el i 6.42"° 6.73 6.23 6.40 6.96° 6.80 6.54 0.20 1.37
N-NH;
osle puan s
Kis 552 50 46.67 50 46.67 51.67 45P 2.545 2.36
DMD

3 bl (glas 1Sk =)

Stigel 0oy =Y

Sis oole (gL -

(P< +1+0) b jlo cplo o gine coglis Jlainl =¥

(P +10) ail o o gine MBI (ghls lia yé By b cind, o (sl ySila —0

1- SEM: Standard error of the means

2- N-NH3: Ammonia nitrogen

3- DMD: dry matter disappearance

4- P-value: significant difference probability between treatments (P < 0.05)
5- Means within same row with different superscripts differ (P<0.05).
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Table 6 -The effect of addition of essential oils of fennel, pine and eucalyptus on fermentation parameters in Base Feed
with ratio of concentrate to forage of 80% to 20% in pH =5

(Cudg5a) (ouniluo! (s (E9,
Essential oils
Shalp B s, s o5l
Sy Contro Foeniculum vulgar Pinups pumili Eucalyptus_
- | camaldulensis
3 30 3 30 3 30 SEM P-value
Al
pH 5.63 5.66 5.58 5.64 5.66 5.75 5.75 0.038 2.93
F el 7.49% 6.87 6.85 7.13 7.81 6.29° 6.90 0.2300 4.11
N-NH;
o3lo it s
Sais 56.66 46.66 48.33 46 46.66 56.66 51.67 3.469 1.93
DMD

1- SEM: Standard error of the means
2- N-NH3: Ammonia nitrogen

3- DMD: dry matter digestibility

4- P-value: The significance level
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Table 7-The effect of adding of essential oils of fennel, pine and eucalyptuson on fermentation parameters in Basic
Feed with ratio concentrate to forage 60% to 40% in pH =5

(g ,5e) W il
Essential oils
. es o5 ST
abjl, . - i
. Pinups pumili Eucalyptus
Foeniculum vulgar .
camaldulensis
VSR b )
¢ s s Control 3 30 3 30 3 30 SEM P
(§ oS value
A Suww!
pI"-|“ 5.74 5.67 5.71 5.75 5.81 5.70 560 0.019 0.133
Ligol 450 i
Sloisel Lja i 7.66 7.68 7.51 7.68 6.69 7.38 6.60 0234 4.79
N-NH3
bblop..é.h«:@,l_;l.s
47 33 31.67 46.67 44 46.67 45 3928 247
DMD s

1- SEM: Standard error of the means
2- N-NH3: Ammonia nitrogen

3- DMD: dry matter disappearance
4- P-value: The significance level
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Table 8 -The effect of addition of essential oils of fennel, pine and eucalyptuson on fermentation parameters in Base

Feed of hay in pH =6

(yd9,50) W puilin!
Essential oils
. gs Tl
Sk Pinups pumili Eucalvpt
KLY Foeniculmvulga ucalyptus.
camaldulensi
Sl
o Control 3 30 3 30 3 30 SEM  P-value
T3 e
]
;'_""” 4.89" 4.88 4.90 4.89 4.92 4.92 493 0008 35
Lisel c55i
o ligel Ol 8.61° 8/32 8/42 7.90° 7.78" 8.10 8.01 0.167  3.86
N-NH3
s oole puam Ll
DMD’ st e 35.66 345 315 34.16 33.16 37.16 36.16 0.69 6.25

1- SEM: Standard error of the means
2- N-NH3: Ammonia nitrogen

3- DMD: dry matter disappearance
4- P-value: The significance level

5] s e )
Sbigel 39y -V

S oole gl -Y

(P< +1+0) W )low oy yls gime coglis Jlozs! ¥
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Table 9 -The effect of addition of essential oils of fennel, pine and eucalyptuson on fermentation parameters in Basic
(ydg,5) n wiluiFeed of concentrate in pH =6

(52d9,550) lpuslish
Essential oils
b3, c¥ gl
Sdocwl 3 Foeniculuvulga  Pinups pumili Eucalyptus
§ oS b camaldulensi
Control 3 30 3 30 3 30 SEM P-value

&l
pH 4.82 4.83 4.85 4.86 4.83 4.83 4.84 0.015 0.66
S ligel 0l 9.53 9.15 9.31 8.87 9.18 89.13 9.22 0.199 1.28
N-NH;
oolo i CllB
Kt 51.16 50 495 495 445 48.16 46 1.86 2.74
DMD

1- SEM: Standard error of the means
2- N-NH3: Ammonia nitrogen

3- DMD: dry matter disappearance
4- P-value: The significance level

3 bl (glas (1Sko =)

Sbigal (gt -V

Sis oole (gl Y

(P< +1:0) bjloss o fosime glis Jloil -F
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Tablel0 -The effect of addition of essential oils of fennel, pine and eucalyptuson on fermentation parameters in
Basic Feed with concentrate to forege 80% to 20% in pH =6

(g 5Sue) L il
Essential oils

Szl 3 aLj, . ogd]

JUve ) Foeniculum vulga Pinups pumili Eucalyptus
bl aald g PSP camaldulensi

Control
3 30 3 30 3 30 SEM P-value

) ab c ¢ ¢
oH 5.19 5.10 491 5.20 5.17 4.95 4.96 0.029 0.178

(% T ot is
Sl Qg g gga 8.88 9.28 7.59¢ 7.67¢ 8.39 8.08% 0.202 8.78
N-NH,
oan Colls
Sadosle 475 425 415 47 44 38.66 39.83 1.73 4.15

DMD
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Table 11 -The effect of addition of essential oils of fennel, pine and eucalyptuson on fermentation parameters in Base
Feed with concentrate to forage 60% to 40% in pH =6

(39 ,50) it
Essential oils
abjl, s el
Foeniculum vulga Pinups pumili CE#]Z?(;):JplteL:ISSi

v 48 -
SRy el 3 30 3 30 3 30 SEM P-value
(§ g Control

“‘;T_"“" 4.66° 4.67 467  470° 467 4.67 4.70° 0.009 3.14
Sl 0o 8.86%° 9.39 8.98 8.57 8.78 8.68 8.24 0.309 1

N-NH;

ran Coll 475

Sis oole ' 40.5 38.83 42 40.66 42 37.16 0.78 7.61

DMD

1- SEM: Standard error of the means
2- N-NH3: Ammonia nitrogen

3- DMD: dry matter disa| .
4- P-value: significant difference probability between treatments (P < 0.05)

earance

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

3 bl (glas 1Sk =)

Slgel (595 -V
Sis oole (gl Y

(P< 1+0) Jloss] grhans 5 njlasi (pmr > iae coglis —F
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Tablel2 -The effect of addition of essential oils of fennel, pine and eucalyptuson on fermentation parameters in Basic

Feed hay in pH =7

(9 550) W puilus!
Essential oils
a1, oS!
Foeniculum vulga Pinups pumili Eucalyptus
g psp camaldulensi
W asciw! 48 "
¢ ._)3 - 3 3 30 3 30 SEM  P-value
(S o Control
Q:‘J‘ 6.80° 6.85 6.87° 7.22° 6.85 6.84 6.82 0.015 0.000
p
0395
Sbigal 7.59° 8.39° 8.54% 5.90° 7.48 7.46 7.42 0.206 0.000
N-NH,
Kis ool 43.33° 542 56.962 20.83¢ 35.5° 38.16 52¢ 2124 0.000
DMD

1- SEM: Standard error of the means
2- N-NH3: Ammonia nitrogen

3- DMD: dry matter disaj N
4- P-value: significant difference probability between treatments (P < 0.05)

earance

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

3,8kl dUa% oSk =)
Sbigel (g
Sis oole (gl -

(P< +/+0) Joss! gaw 53 bnjlass oy sl ine coglis —F
(P<+/+0) a1l go o ime MBI (gyls lite e By b Lind, y (sl Sila =0
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Table 13 -The effect of addition of essential oils of fennel, pine and eucalyptuson on fermentation parameters in
Basic Feed of concentrate pH =7

(Fd9550) L pusil!
Essential oils
abjl, s cegelt]
. . - Eucalyptus
Foeniculum vulga Pinups pumili .
camaldulensi
ool )3
GRSl 3 30 3 30 3 30 SEM  P-value
& oSS control
M:J 6.72° 6.78 6.84° 7.022 6.79 6.75 6.73 0.025 0.074
p
0395
Sligel 874"  935°  9.29° 7.52° 6.58° 7.12° 6.84° 0094  0.000
N-NH;
<is oole 46™ 59.66° 475 32.16° 45 40.66¢ 50.06 2.124 1.406
DMD

5 bkl s 5 Sile =
Stigel oy =Y
Sis oole (gl -
(P< +1+0) Jloss] grbans 5 njlasi oy > iae cglis =¥
(P<+/+0) aslon Jogine B (glyls i pé Bgo b o) 2 (slanSibe =D
1- SEM: Standard error of the means
2- N-NH3: Ammonia nitrogen
3- DMD: dry matter disappearance
4- P-value: significant difference probability between treatments (P < 0.05)
5- Means within same row with different superscripts differ (P<0.05).

PH =7 )5 dgle @y 05l Yo Ae (Shs b b (s prass (slaaominld pr GugiedlS] 5 28 il (slo puilisl cilin jpolio (39381 31-Y € Jou
Table 14 -The effect of addition of essential oils of fennel, pine and eucalyptuson on fermentation parameters in Basic
Feed with concentrate to forege 80% to 20% in pH =7

(g Se) o puibusl
Essential oils
«bjl, 3 w51
Foeniculum vulga Pinups pumili Eucalyptus_
camaldulensi
asciwl 3
RS aald 3 30 3 30 3 30 SEM P-value
cuiS e Control
“‘"‘"*H-‘”' 6.76° 6.84 6.85 6.96% 6.82 6.87° 6.85 0.027 5.54
p
Sbigel 0jgrs 8.51° 9.90° 8.71 6.71¢ 6.91¢ 7.75° 7.78° 0.129 0.00
N-NH3
oolo peid Colls
Kb 32.83° 34 39.16° 24.86° 26¢ 495 48 1.253 0.000
DMD

3kl sllot 5, S5ke -
Slogel sy =¥
Sis oole (gl -
(P< /+0) Jlois] grdans 5 njlasi oy > inn cglis =¥
(P<+/+0) a1l oo o ime MBI (gyls lite jué By b Cind, y (slo i Sila =0
1- SEM: Standard error of the means
2- N-NH3: Ammonia nitrogen

3- DMD: dry matter disappearance »
4- P-value: significant difference probability between treatments (P < 0.05)

5- Means within same row with different superscripts differ (P<0.05).
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Table 15 -The effect of addition of essential oils of fennel, pine and eucalyptuson on fermentation parameters in Base
Feed with concentrate to forege 60% to 40% in pH =7

(g sSeo) B puibust
Essential oils
a3, o o]
Foeniculum vulga Pinups pumili Eucalyptus_
camaldulensi
lbasil b Sald
B Ccontrol 3 30 3 30 3 30 SEM P-value
B e
W
“;:“ 6.79° 6.80 6.87° 7.15% 6.90b 6.090° 6.81 0.124  0.011
el 0o 8.39" 8.77 9.20° 6.74¢ 7.36° 7.73¢ 7.52¢ 0.57 0.00
N-NH;
o3le rv..a.h «_M.Lvls
s 34.16° 44.83° 35.83 32 32.33 552 50.66° 1.36 0.00
DMD

1- SEM: Standard error of the means
2- N-NH3: Ammonia nitrogen
3- DMD: dry matter disappearance

5kl glas 5, Sole -

Stgel e =Y

Sis oale (gl -

(P</+0) Jlozn] grhans 3 ajlas oy o ime cglis =¥

(P<+/+0) wslon Jogine B (glyls i pé Bgo b o) 2 (slanSibe =D

4- P-value: significant difference probability between treatments (P < 0.05)

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

Py 950 B9 aa s Slisel (ias sgne el
9t BAS lgsels 3 1y (59,0 (B33 g WS S A
I adls SThgs K jloas g S5 e oS bl iz
sl o 2lisspl obi)l 4 3 5 «Slss o yess el
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39 il )See ¥ e )3 2LS il (isle] 3,90 (slapH
ge g See T Jlade )3 ustdLST (il (5)5e8" 3)l9e
36 9 €uiS Lazma PH 3Bl ( Sligel (5905 355 i inls
ol s (Shs s olge plod o Siid oole (b b ials

L sl e gl 5 28 sl puilel o8 285 s g

&l

Aiad, A. M., N. I. Bassuony, A. A. Afifi, and F. M. Abo-Donia. 2008. Adding natural juice of vegetabbales and
fruitage to ruminant diets: (A) lemone, onione and garlic juice supplement to diets fed to suckling buffalo calves
and its effect on digestibility, growth performance and fungi count. World Journal of Agricultural Sciences, 4(2):
Bach, A., S. Calsamiglia, and M. D. Stern. 2005. Nitrogen metabolism in the rumen. Journal of Dairy Science, 88:
Burt, S. 2004. Essential Oils: Their antibacterial properties and potential applications in foods-a review.

Busquet, M., S. Calsamiglia, A. Ferret, and C. Kamel. 2006. Plant extracts affect in vitro rumen microbial

Busquet, M., S. Calsamiglia, A. Ferret, C. Kamel. 2004. Effects of different doses of plant extracts on rumen

1-

149-156.
2-

E9-E21.
3-

International Journal of Food Microbology, 94: 223-253.
4-

fermentation. Journal of Dairy Science, 89:761-771.
5-

microbial fermentation. Journal of Dairy Science, 87: 213-213.
6-

Busquet, M., S. Calsamiglia, A. Ferret, P. W. Cardozo, and C. Kamel. 2005. Effects of cinnamaldehyde and garlic
oil on ruminal microbial fermentation in a dual flow continuous culture. Journal of Dairy Science, 88: 2508-2516.



WAY Ll ¥ oyl e ol ol ool pole sleiidgly 4 pis  VVF

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-
22-

23-

24-
25-

Calsamiglia, S., L. Castillejos, and M. Busquet. 2005. Alternatives to antimicrobial growth promoters in cattle.
Recent Advances in Animal Nutrition, (1): 129-167.

Cardozo, P. W., S. Calsamiglia, A. Ferret, and C. Kamel. 2004. Effects of natural plant extracts on protein
degradation and fermentation profiles in continuous culture. Journal of Animal Science. 82: 3230-3236.

Cardozo, P.W., S. Calsamiglia, A. Ferret, and C. Kamel. 2006. Effect of alfalfa extract, anise, capsicum, and a
mixture of cinnamaldehyde and eugenol on ruminal fermentation and protein degradation in beef heifers fed a
high-cocentrate diet. Journal of Animal Science, 84: 2801-2808.

Cardozo, P.W., S. Calsamiglia, A. Ferret, C. Kamel. 2005. Screening for the effects of natural plant extracts at
different pH on in vitro rumen microbial fermentation of a high-concentrate diet for beef cattle. Journal of Animal
Science, 83: 2572-2579.

Carro, M. D. and M. J. Ranilla. 2002. Los antibioticos promotores del crecimiento como aditivos: Efectos sobre la
produccio’n animal, situacion legal y perspectivas de futuro. Informacion Veterinaria, 238: 35-45.

Castillejos, L., S. Calsamiglia, A. Ferret, and R. Losa. 2007. Effects of dose and adaptation time of a specific
blend of essential oils compounds on rumen fermentation. Animal Feed Science and Technology, 132: 186-201.
Evans, J. D. and S. A. Martin. 2000. Effects of thymol on ruminal microorganisms. Current Microbiology, 41(5):
336-340.

Gershenzon, J. and R. Croteau. 1991. Terpenoids in Herbivores: Their Interactions with Secondary Plant
Metabolites. Vol. 1. G. A. Rosenthal, and M. R. Berenbaum, ed. Academic Press, San Diego, CA. Pages: 165-219.
Grobner, M. A., D. E. Johnson, S. R. Goodall, and D. A. Benz. 1982. Sarsaponin effects on in vitro continuous
flow fermentation of a high grain diet. In Proceedings of the Annual Meeting. American Society for Animal
Science Western Section.

Lila, Z. A., N. Mohammed, S. Kanda, T. Kamada, and H. Itabashi. 2003. Effect of sarsaponin on ruminal
fermentation with particular reference to methane production in vitro. Journal of Dairy Science, 86: 3330-3336.
Menke, K. H. and Steingass, H. 1988. Estimation of the energetic feed value obtained from chemical analysis and
in vitro gas production using rumen fluid. Animal Research and Development, 28:7-55.

Nagy, J.G., H.W. Steinhoff, and G.M. Ward. 1964. Effects of essential oils of sagebush on deer rumen microbial
function. Journal Wildlife Management, 28:785-790.

Patra, A. K. 2011. Effects of essential oils on rumen fermentation, microbial ecology and ruminant
production. Asian Journal of Animal Veterinary Advance, 6: 416-428.

Patra, A.K., D.N. Kamra, N. Agarwal. 2006. Effect of plant extracts on in vitro methanogenesis, enzyme activities
and fermentation of feed in rumen liquor of buffalo. Animal Feed Science and Technology, 128: 276-291.

Reuter, H. D. 1996. Therapeutic effects and applications of garlic and its preparations. Garlic.

Ryan, J. P., T. Quinn, and B. F. Leek. 1997. Comparison of effect of Yucca schidigera plant extract (De-Odorize)
and Saccharomyces cerevisiae yeast culture (Yea- Saccl026) on pH, short chain fatty acids (SCFA) and
ammonium, during fermentation of hay by sheep s ruminal fluid in vitro. Journal. Irish Veterinary Journal, 50(7):
422-429.

Spanghero, M., C. Zanfia, E. Fabbro, N. Scicutella, and C. Camellini. 2008. Effects of a blend of essential oils on
some end products of in vitro rumen fermentation. Animal Feed Science and Technology, 145(1-4): 364-374.

Van Nevel, C. J. 1988. Manipulation of rumen fermentation. The rumen microbial ecosystem. Pages: 387-443.
Yang, W. Z., C. Benchaar, B. N. Ametaj, A. V. Chaves, M. L. He, and T. A. McAllister. 2007. Effects of Garlic
and Juniper Berry Essential Oils on Ruminal Fermentation and on the Site and Extent of Digestion in Lactating
Cows. Journal of Dairy Science, 90: 5671-5681.



Iranian Journal of Animal Science Research Olnl oold pole Glodiadr gy & i
Vol. 10, No. 2, Summer 2018, p. 163-178 A VWYAWA o IFAY yliaasli ¥ o jlods 1o wilor

The Effect of pH and Fennel, Pine and Eucalyptus Essential Oils on Rumen
Fermentation Properties (in vitro)

A. Vakili'’- S. Saki* M. Danesh Mesgaran®- F. Alipour*
Received: 17-09-2014
Accepted: 10-07-2017

Introduction In the ruminant animal, rumen fermentation provides nutrients, energy and protein needed for
livestock, but this process is accompanied by the loss of energy in the form of methane and protein as ammonia
nitrogen. Methane released from ruminants as an environmental pollutant with 38% greenhouse gases is one of
the most important reasons for global warming. On the other hand, it reduces 2 to 15 percent of the energy
consumed by the livestock. Ammonia nitrogen and nitric oxide are excreted through urine and fertilizers and
pollute the environment. Therefore, researchers have tried to eliminate these problems from the past to add some
supplements to animal feed to improve fermentation performance. Over the past few decades, ionophors and
probiotics have been marketed as methane reducers. However, the antibiotic concerns and the level of these
compounds in animal products have limited their use. To solve this problem, the use of herbs, essential oils and
their extracts in the replacement of antibiotics and improvement of rumen function has been suggested. Essential
oils are aromatic, volatile and oily compounds extracted from plants. They have antimicrobial properties against
many bacteria, yeasts, and fungi. Due to the fact that herbal essential oils have strong antimicrobial properties,
they are used as additives in livestock feeding. The purpose of this study was to evaluate the effect of some
essential oils and pH on rumen fermentation parameters in different diets in in vitro.

Materials and Methods In this study, the essential oils of Fennel (Foeniculu vulgare), Eucalyptus
(Eucalyptus camaldulensis) and Pinus pumilio (Pinus pumilio) were used. For the extraction of pine and fennel
seeds and Eucalyptus leaves were used. Water extraction was used to extract essential oils from Clevenger
apparatus. For this purpose, 1Lit glass balloons (pine and fennel seeds were cut and Eucalyptus leaf grinding), 70
grams were used and 750 ml of distilled water was added to each balloon. Samples and distilled water were
warmed up at 100°C. Heating was performed for 4 hours to evaporate the contents of the balloons. The essential
oils of each sample were extracted on the cooled water from the evaporation procedure. Finally, each of the
essential oils was stored in dark glass containers until refrigerated at 4 °© C. The first phase consisted of
incubation 4 basal diet: 100% alfalfa hay, 100% concentrate (barley), mixed concentrate with alfalfa with levels
of 80 to 20 and 60 to 40% of concentrates to alfalfa hay with zeros, 3 and 30 mg/l of essentiol oils pine,
eucalyptus and fennel mixed with 30 ml of rumen fluid for 72 hours at pH different (5 = pH, 6 = pH and 7 = pH).
The pH were set at desired levels using NaOH and HCI at the beginning of incubation to investigate the effect of
essential oils and different pH on different parts fermentation, the result of test gas production (a and b) .The
second experiment tested the same conditions but in the first 24 hours for examining their effects on pH medium,
the concentration of ammonia nitrogen and dry matter disappearance.

Results and Discussion The highest average gas production from fermentable partion in treatment of hay
with eucalyptus oil and the lowest at 7 = pH in the treatment of 60 to 40 percent with pine essential oil was
observed at 6 = pH. At the end of incubation the treatment of 60% concentrate with essential oils of fennel, pine
and eucalyptus in 6 = pH and highest for alfalfa with pine oil was at 7 = pH. The lowest concentration of
ammonia nitrogen in the treated hay with pine essential oils 7 = pH and the highest 80 percent concentrate
treatment with essential oils in fennel was 7 = pH. The disappearance of dry matter in the hay treated with
essential oils of pine was 7 = pH. These results suggest that high levels of essential oils effect on rumen
microbial fermentation, which confirmed the antimicrobial activity.

Conclusions The results of this study show that of the added essential oils in tested pH, pine essential oil in 3
pl and less in the amount of 30 ul of eucalyptus essential oil, resulted in further reduction of ammonia nitrogen
production, increased pH of the culture medium and decreased disappearance dry matter was found in all foods.
Therefore, it can be concluded that the essential oils of pine and eucalyptus can control the degradation of the
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microbial protein in the rumen by reducing the ammonia nitrogen content and improve the nitrogen yield in
ruminants. Since the amount of gas produced from an indigenous feed is due to the fermentation of that feed, and
hence its energy value, it can be concluded that the use of pine essential oils, because it reduces gas production
and consequently reduces feed fermentation, The fermentation process is not suitable.

Key word: Eucalyptus, Fennel, PH, Pine, Ruminal fermentation
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Table 4- The effect of bacterial and prebiotic additive on bacterial population (log CFU/ gr)
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Table 6- The characteristics of Gas production of Corn silage influence bacterial and prebiotic additives

Gas Production Parameters

3 sy sl

slowd
Treatment A C
o 163.34° 0.116 °
Control
ol 173.43° 0.144 2
Lalsil
o ol g . .

221.64 0.077
Whey
y2 2l )39 9 Jod 15195 0125 b
W+L

i ol g il
. 168.38 0.097

Without Whey
s <l e sl

186.43 0.101
Whey
P value <0.01 0.72

Jed¥ 1

JendY 136

192.37 ,
Without Lalsil 92.3 0.096
Jend¥ eyl

162. 134
With Lalsil 62.38 0.13
P value <0.01 <001

iz

P value <0.01 0.39
SEM 5.78 0.0066

Coldjlog oy 53 Hl re MBS oty LS g o 40 dliie wé By (el p i) o) 55 Mg &5 C (Sid 0olo p)5 il @ i) o) 5 Adgs Juusil A

P<-1-0)

A: Potential of gas production (ml/g DM), C: Gas production rate (ml/h), Means within same column with different superscripts

differ P<0.05.
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Table 7- The effect of Corn silage on Gas production parameters

ME NE, DOM SCFA
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ME: Metabolizable energy (MJ/kg DM), NEL: Net energy for lactation (MJ/kg DM), SCFA: Short chain fatty acids

(mMol/200mgD), DOM: Digestibility of organic maters(/.)
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Introduction Ensiling is a popular preservative method for forage crops and some byproducts. In this
process water soluble carbohydrates in forages are converted into lactic acid with lactic acid bacteria and
prevents nutrients losses by other microorganisms. Low dry matter in fresh forage may lead to higher losses of
nutrients in efflunet or fermentation process. Moreover, corn silage are susceptible to spoilages by fungi.
Deteriorated silages are rich in mycotoxins and some other harmfull components which may reduce dry matter
intake, milk production and milk composition or may led to some acute or chronic disease in ruminatns. Whey
powder is a product with high potential to water absorbents which may reduce effluent production at ensilinbg
high loisture forages. Lactobacillus buchnery is a lactic acid producing bacteria which produce acetic acid while
producing latic acid. Acetic acid is an antifungal compound ahich may inhibit fungi development in silage. This
study was conducted to determine the effects of whey poewser and a lactic acid bacteria inoculant (Lalsil Fresh,
containing Lactobacillus Buchneri) on chemical composition, pH, aeirobic stabilit and in vitro digestibility of
corn silage.

Materials and Methods The whole-crop corn was harvested at 1/2 milky maturity stage. Treatments were:
1. Control (corn silage without any inoculant), 2. Corn silage treated with whey powder (1% or 10 kg per ton
fresh forage) 3. Corn silage treated with Lalsil Fresh at 1.8 x 10 ° colony forming unit per gram fresh forage and
4. Corn silage treated with whey powder (1% or 10 kg per ton fresh forage) and bacterial additive at 1.8 x 10 °
colony forming unit per gram fresh forage. The additives were solved in water and then sparayed over forages
and mixed throughtly. The same amount of water was applied to the control treatment. Laboratory PVC silos -
70 cm in height, 10 cm in diameter with a sink at the bottom for measurement of seepage were used for ensiling
the whole corn crops. Corn forage was ensiled in triplicate laboratory mini silos for 90 days at room temperature
and in the dark.

Results and Discussion Effluent production was lower and concentration of dry matter (DM) was higher in
prebiotic and bacterial treated silages when compared to control (P<0.05). Lower efflunet production from corn
silag can inhibit environmental pollution and also retain nutrients in sialge. Application of whey powder to corn
silage resulted in silages with higher crude protein concentration and lower concentrations of cell wall
compositions (P<0.05). The pH value of silages was lower in bacterial inoculated treatments (P<0.05) compared
with control. This was maybe due to accelerated fermentation and rapid fall in pH. Treating corn silage with
whey powder reduced aerobic stabilities of corn silages when they were exposed to the air (P<0.05) due to
higher concentration of water soluble carbohydrates. But, treating corn silage with Lalsil Fresh improved the
aerobic stabilities of corn silages in comparition with control group (P<0.05) due to higher ratio of acetate to
lactate. Higher resistance of silage to spoilage can inhibit fungi from mycotoxin production and nutrients
deterioration which led to better animal performance and health. The most potential of in vitro gas production
and metabolisable energy (ME) concentration was measured in whey powder treatment (P<0.05). Also, treating
corn silage with the bacterial inoculant resulted an increase in potential of in vitro gas production and ME
concentraion of corn sialge (P<0.05). Higher energy content in corn silage may improve milk production and
composition in dairy cattle.

Conclusion Results suggest that whey powder can improve nutritive value of corn silage by increasing dry
matter and crude protein concentration and decreasing fiber. Also, Whey powder reduces effluent production
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from corn silage which consequently prevents environmental pollution. Bacterial inoculant improves corn silage
resistance to spoilage by fast falling in pH and improvement of aerobic stability. Higher resistance to spoilage in
corn silage can increase milk production and prevents mycotoxin related diseases and problems in ruminants.
Both whey powder and bacterial inoculant improve metabolisable energy concentration of corn silage which
may lead to higher production in ruminants.

Keywords: Lactic Acid Bacteria, Lactobacillus Buchneri, Microbial Inoculant, Whey Powder, Yeasts
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1- Acroptilon repens

2- Achillea millefolium

3- Crepis sancta

4- Melilotus officinalis (L.) Pall.



VAV iy £5l50 552 slacile 1 468 cd (gladis il oS

Vo Gdody g gyl bSOl 5l aald dded dae ¥ oljen 4 el
b 1y of pglish Ceand g o oyl aiids )3 YD+ + y93 L 4B
e 59,80 Slid (gl oS 8L L ol oblagdly Cuand g 03,8
Seod ipyS IVE mpolly (y59y0d (60 Olawd )5 O/ Hlade o
gty 005 0dilus) 1) Sy oz & & atio Ol g £ )5 VIV plibs
9 420,5 Sohayilaw 488 )0 YO+ v po0 Ly 4y Ve o 4y Jb g
5 e s Jite gl 4 0dledl g 0ds I ol o Totons
S50 s odlo IS Bl a0 Vo0 glod jd i S
=5 Jgeyd 5l ool b oyl Siss o3le s b l5ae g o
(YY) 05,8 dwlxe
S ool b a b= 4 Sged Sid o3l o) (V)
Seis oolo)-(aals St odls (pSilie)f XV e /(4]
(el St ool = { (gl 1 w5l
o el o S ool bl LUL i s sy
P el ole jlp S YA g50b a4 ni ool Jsbl claduas
Sl SCts o3le e ol 25 )3 gt S g g 4 duS
(A) Jg=38 3l f5e pdnam o0 dmslxe (gl b Ao 05
A el
ED = a+ (bxc /c+r) ()

Spdu s olie b (Jsle Jisw gpdiaps pliea ol 2 &S
50 y9 255 ) g €T 5 e <l g5 ¢ Jobrel i
53 odliul 3590 (g)lel Jho il oo (A o3kl el p> doyd A
aSalofl ooy o Glie o 5 55 g5 (b9,
20 sl LSS Y 5 5 g (el S5 0 b (ol Ml 2 )b
75 T bl Jue g (Lol (g) 4 SiS edle

Dy
Yij = pttite; )

Hlow 13t (U5 6le 1 codaliie o Jlade Y o] 5 oS
49y 9 SAS 3 8le, 5 il Lasals }:Jl_ﬂ Sl g u;:%uﬂ sleie;
Uity Jels (6 pind im0 slad suwlyb g s solaisl ANOVA
odliul Ly g 285 i 250 5 anl oo b s (Jslove
S5 ) 4y Lo 550l dglio 53 rulin NLIN 4y,

S Lygo

o ol raalllnn 350 SWabsle londd S

Vo) Johia 3 s () 3 adllae 3j50 sladdsle (oo )i
9 Oy i lediS wdel Cunddy guls wlel yp cwl odd i)l58
a Sl dy de g b (P /40) aimsly 1) Sz oole (eSS &Y sdy
et 1 Wagy i Sid Tga  SlusSS Loyl cod adiged (solod

" 9 Sy S JLS By 5l ey g b 039381 5L 5 4SS
D99y 5 edlawl L Lol oy e JB1s Lao (3905 (5 lgn
Ol o 9 COB aled 3 9 A8 e 38 i 9 Sl
)9}1-)95\!‘ oK )2 (‘“A) celw 45 9 YY Y% A NF N5 AY A
45 S8 w2 oliee (V) Jgoyd jl oolitnl b e85 g0 1S
425 quonas gloj o 53 (Shed ole diges (15 elul
V= (Vt - Vb) x100/W v)
@)J&*am).soww)lfpwv delmwl)b
ol beaind » adyi 5wz Vi oS ool p )5 2 ()l
slad b » ads 5B poe Vi o des caunes p S5 00l
U.:‘J_C oolo diged u)9W 9 )_’LJLer o> g L;I)? odlo 431
A_».]y LSLQO.)‘.) (.)")l)—’ dl).s .\wl;u.o Sis oobo (o)fulm o>
(V) aib odlatw! y35 Jao 3155
P=B(1-¢*) (v)
b € LS 1y el B A oo 2 35 g Pl o oS
o pd il o YIVY jo 00s € g (Colw) juesd (o t ey jods &3
5 (NEL) 2y Lalls 55,51 (OMD) u—” oo i culils
5 slaalaly 5l edlawl b (SCFA) o0 olisS e (sladuw!
(VEF) L dwlo
OMD (% DM) =\Y/A\ + «/A¥\GP +

VAYYCF + +/Y'-aCP +-/0)\CA (¥
SCFA (mmol) =+/+YYYGP —+/-+¥Yd (@)
NE, (MJ/100gDM) =+/+\GP ++/-\CP 5)
+-/\\YCF

ges pyS Lo Yoo i Lol 5 05 GP ¥las ol
el gy i)y 4 CA 4 CF CP fcelu YY I Ly STy
Bl n (0y3) JuSE g Pl (02
F PBialojl gy 4y SWid a3l (b gl e
Jgl atls o ¢ 2B tlofl 39y 4 Sits o3le b 10l by 5
P9 LS i Jol ad ye atlon (glie o3le cpdad s
29035 (g 1y ekl 3)90 Sygs 5l ) e Yo+ oS5 y5boas
5 dgel ol ladind Ab dy) (ogat bhddud 3
¥ L celo 85 o VY FACYE OY &F celoceles Joli iloj (g
2 A8 )b o w5 38 485 )5 3 e sl 1SS
13 5 00 @il By g 45 gl big lska 0 55 J5 Wy
diges A8 Jald 05,5 (Sloj gy o (sl D 03 )15 595LeSCl
S a3 g Sl @le bglses 1 i o Ve (sgiee (ol o3l
oo (S ph 5 (S S rdiged cul - 03l 118 ilisSSl 5>
Vil gl s slpaind 83 118 ool )90 SLis



WAY (loasli ¥ oylods e alor ol oold pole slesdidgs 4 pis ) 4A

Iy of 5 2l (LS 655 e (Sensl] 5 (Saiglshyze
S 3355 S5 e i S o et osisS L
ADF 4 NDF &5 |y a8 0 W55 o 0liS & G (5 5gllae
ol 0 Sy doyd 09 0L .yl lediS b duslie )0 (oS
Sl s b as wsl T CP g 5YL Lol s Wilgs oo asxls
ADF 4 NDF 50 dn )y 4 S 0538 5,155 (VA) o, 4
ladgle 055 Gliwe 4o 3 9 (LS CP (5 28l jidn
wladdsle 95l cdllas aslllae sl ol b a8 Wb o il
s NDF 3V sl (35 s b (568 (i) 9 (2loypd e
cde JS jo asiih LadseS aud jl (g,58 CP 5w ADF
- ol dalllas b calisee Cilalllae oy 00 odaliie (slacsgles
c(k,)] 5 SLs) dogle wdy oo byl 09y coglite JJo 4 Wlgs
4\1>)A 9 M)ls ‘((3) ‘5:]9_6 9 uT Ja;‘).w sd)])xdﬁw 097(3 2 ualﬂ;
8L (Y0) (e g cudl

IS g 4 byrye slaosls (58 sgi) wess Ol lojl
Gl slalo; 13 25 o dlan Mo &S jslailan .ol 0ad 03l
3 6yl ime BB ialajl 3y9 0 slaadgle ¢ yomobsSSl I an
Celw Y, (P</+0) i sh y w55 3l Jobs sadgi 55 i
P 2 il 45yl oo VOV L 0 jed p3ed (y9mligSST sl
Gl 4o i e £IAY e b (Sedy cale g oy iy SiS o3l
s 1y ymezs 5l Jols 58 sdg (lime (o jieS” Siid 00lo )5 12
0)l50 Glgizme (39 yuasS 430 Jdd 4 Wilgs o (] &S Loy
2 Jslw 0)lgd 0aiS 4 25 lacs Sl Glu S pas g Joo
Celo ¥ o ail awlsSl cuwss alelw o olie @l 4,
Ay e oy LaaisS ol 4 Cod dxigy (omeligSl 5l
M B Slde S  Seuly cile gl olaidl o 4 ) 58
a5 gyebdy cuily doldl auwligSSl (slassl B aigy cpl 48" cusls |
W 2y oS Olie (28 g Oy (Sady il g wxi
Ooiydad s 0dg 55 e Al wzily el 3l ey cels
YL (Y Jgaz) (P<e/00) 48 oo (sl aoisn b oS Sl b
Ol 0292 Yo Jds an lgi o a5 M5 (e 0092
2 Jome 659y Jlde izmen g o35 JB lacliing S
S5 g 4y el S 39— (39— (el 9 Ll
(YA) 2l olie dlge 08 jre50 (sl punslSlg )i

Frm 395 Casb) S 4 syt bl leodlS Sy
FonS jlade (1S g cpyidi 45 5 (alg) p3 )l Cudl
Criads (P<e/+0) wisls adlllas )90 (sladigS oy, 1) (Ash)
Ll 5 1) yaSB plie (YL lesS St odlo b gunon
o puaie 1 oYL polis HlalS 668 ol 4l Jdsds oy
anlgss Ll 51 g3 YU 1S 3 Ll 130 (YA) sl o 1l 1,
O 3 ) e (p piy 59 (CP) b (3059 Ll 51 (VA) 55
A5 g e yhed (G 4y )3 g bl Gialojl 350 (slaadgle
S g 9 () p3 4 bgye CP Jlaie (g 5168 9 8,57 1,8
L ledsS g (o3 VL 003 WA (5650ke b Y5 05 lals
5 coyiins (P<+/+0) 125315 1, CP iy, 5aS daoys YA (5:Siken
S g (Plgypd 95 4 bgye (NDF) ol o)l923 jlade (3 a8
(ADF) sboon (sl b oo i {3 Jyi2) 33 o
o pomie G e 45 30yl digS plus 4 Sl (565 )
J5 4 g upwd el b 98 495l Fomb man cubl
(P<-1+0) 15393 Lot s 4y i 65y ADF (gl
ide (gl dile (ol adllan ol 15 ol Cadss NDF o CP pyolio
Y) s g 5] bwgs odel Cundts polie byl yslogs 9 (S
g Sy Gile (gl Cile CP pslie o ol 35 cllas (F
&l Iy NDF y0lbe g 3o)d £IY o £IV MO s g |y olyolegs
FUY 5 OF/D DVA iy o yloss 5 (Sady cile L cile
cide (cly orel Cowday NDF jlao yicmon clidges o))} duo)yd
o e 4 (W) oylSan o teuts (slaosls | adllas ol 3 gl
olg 585 5 5 yg-d 3,0 cillan Wilos)S™ 555 o yd SY/Y I,
|, Sy cile ADF 5 NDF EE CP Ash DM .3 (V)
353,55 20, YOIA 9 ¥R/R A/F AVA &Y QYN (i
basgi o3)ly ol ol 3l (g )3 4y CP 039
AU o |y ey Jg o loges 45 aibgn (pash oy <
o 4 ladllan 13 (1) oS 5 il (YR 5 15) dmd e 3
Gle s Sy Gle CP ik 515 ool o 515 e LS (53,
o3 VO G MY NE Cspan (aA5 alsyo 0 1) a5y 4 EL
opl )l gl anlllan oyl )3 odel Cawday jlade b aS W5,8" 3,155
adg 9 gl e oSy ade ¢l 1) ADF jlade (pdioee
olae 5l as a0, 5158 o YEIY § YOIY FVA cu e
Al oyt addllae opl ) edel Cavday
2 s e (LS s 0dlgl dw olend OLS 5
Oy Y5 8 0dlgil s il 4385 )18 duslde Dyg0 ¥ ol
5 ol sl olaid] dgsa |y NDF lide pyieS s CP l5ee
Ny 0355 sLnaseS 13 CP &S 1iaS LaliS (¥) oyt
(Sein st Sl S iy Jbd an Sl e a8 cl it



VA iy g5l50 50 sladile 1 4g8 cn gla i Gl s

(3059) (N=1-¥) "adllas 3,90 slatigle pland bS5 =Y Jgd
Table 1- Chemical composition of studied forage' (n=104) (%)

2o 0,lasd 8,lgsd
o3lgils anlllae 3,90 GBS PSS e ‘!f: " ol ;
The family The studied plants ) Ash cp? ) 4 ‘5’9]“‘5’ Polod edLQM

EE NDF ADF
<ok s 87.5° 5.9 14.3° 6.1° 355" 239"
Fabaceae M. sativa
Ot 2ed 88° 7° 133°  75° 3389 236°¢
M. Officinalis
. -
elS ohles: 86.8° 75° 10.3% 35" 38.7¢ 25.4°
Asteraceae A. Repens
oy 92.2° 5.8¢ 13.2° 9" 36.8° 195¢
A. Millefolium
Ov8 L) 87.7° 6.9¢ 95° 7.100@ 45° 28.8°
C. Sancta
oS gl ile 93.3% 10.4° 11.3¢ 7.4¢ 58.32 27.8°
Poaceae D. Glomerata
w2l > 93.6° 11.8° 8.4 11° 58.7° 27.9°
A. Myosuroides
oy e 925 75 99°  63% 5489 28.25°
B. Tectorum
2l il ol 0410 0314 0182 0348 0.325 0.573
SEM
;)‘;:I':e@w 0.0001  0.0001  0.0001  0.0001 0.0001 0.0001

1- Means within the same column with different superscript letters were significantly different (p<0.05)
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2- Dry Matter, 3- Crude Protein, 4- Ether Extract, 5- Neutral Detergent Fiber, 6- Acid Detergent Fiber, 7- Standard error of

mean
(1033) "adllas 3y90 (slabole clooys pliond LS 5 =Y Joda
Table 2- Chemical composition of studied forage family® (%)
s ol b [031g5ls oYl obesS S 5,15kl s uSile  (5,l5 sme gbanw
The family/parameters Fabaceae Poaceae Asteraceae SEM? p- value
Suis odle 87.4+0.2° 93.3+0.5*°  88.9+2.7° 0.41 0.0177
Dry Matter
FSE 6.5+0.6°  9.9+2° 6.7+0.7° 0.46 0.0397
Ash
Peofan 13.9406° 9.8+13°  11+1.7° 0.49 0.0306
Crude Protein
Pe 6.740.7 52422 6.5+2.4 0.73 0.5965
Ether Extract
ko o) _ 34.641°  57342%  40.243.8° 0.94 0.0002
Neutral Detergent Fiber
Pohocsen sledn ko o)l 23.74£0.4° 28+1.2%  245+4.1° 0.91 0.2137

Acid Detergent Fiber

1- Means within the same raw with different superscript letters were significantly different (p<0.05)

2- Standard error of mean
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Table 3- Average gas production of studied forage® (ml/g DM)

(celw) omwligSSt oo

incubation time (h)
3,90 Saigs
adlae 2 4 6 8 12 16 24 36 48 72 9%
plants
experimental
N 13%® 38.4° 73  88.9% 11817 15557 189.7% 214.1%  220.9%  239.42 249.7°
M. sativa
Oued b 157° 376 706° 847° 108° 1396 1725° 1956° 211.1°  2227°  2315°
M. Officinalis
ol 13.9°  34.9% g29Y 676° 855°  117.9° 140.7° 161.8° 171.6°  1845°¢ 191.1°¢
A. Repens
‘*"L ) 11.3%  26.8% 559 60.2°  79.14% 11079  140.9° 160.5¢ 171.2°¢ 182.9°¢ 191.4°¢
A. Millefolium
PP o) 12% 203%  61.2° 623° 7399 100.2° 125,79 1428° 1535% 162 1°f 170°f
C. Sancta
gl il 125® 32.2% 633" 656° 769% 107.8¢ 13029 1489% 160.2%  171.2%  179.4°%
D. Glomerata
Bl P2 . 12.6®  293%  5g2b  g4° 80.6% 1115% 1386° 1565% 168.8% 179.9%  186.5%
A. Myosuroides
e 6.9° 22.7°¢ 5049 51.9¢  62.2° 90.9° 12449 13827 14747 158.1F 166.3"
B. Tectorum
bt 1Sl
< ;“"S”" 0.789  0.812 0.784 1104  1.166 0.930 1.155 1.320 1.313 1.349 1.422
SEM? 5,luel
;”"ul"“@“‘“ 0.1329 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001  0.0001 0.0001
-value

1- Means within the same column with different superscript letters were significantly different (p<0.05)

2- Standard error of mean
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Table 4- Gas production parameters of the studied species®

[EXCOWI I
Parameters
B Wy Jemily e A
adllas )90 SBAE )5 ) yiud o) ’ )j;ﬁ'; i Gl olgS Gy gawwl  J950) (B2 A (55,51
. D g _ ¥ L. _
Species (s osle T et ) Hosle  (Ugosho) yory (S o3l 0,59 3
a+b (ml/g DM)? _ OMD (%)*  SCFA (mmol)® NE,(MJ/KgDM) ©
¢ (ml/h)
NE 252.8° 0.062 69.52 0.86° 5.302
M. sativa
Ol el 226.8° 0.06° 67.8° 0.77° 5.07°
M. Officinalis
olysles 187.4°¢ 0.062 63.7° 0.61¢ 453°
A. Repens
b ) ) 188.7°¢ 0.062 67.2° 0.61°¢ 4.47°¢
A. Millefolium
o5 o 165.7° 0.05° 54.8° 0.53° 3.68°¢
C. Sancta
gl e 175.5¢% 0.06° 60.3¢ 0.57¢ 4.04¢
D. Glomerata
sl 183.6% 0.06° 57.7°¢ 0.57¢ 3.95¢
A. Myosuroides
el cdle 166" 0.05" 49.7° 0.541¢ 342"
B. Tectorum
il sl (Sile 1.48 8.57 0.27 0.003 0.021
SEM
I;”\'/’;‘J; g 0.0001 0.0001 0.0001 0.0001 0.0001

il o uoyd B Jlois ] oo 50 I3 gixe OS] 00t )Ll gt o 13 Gl g g )

1- Means within the same column with different superscript letters were significantly different (p<0.05)
2- Potential of gas production, 3- Fractional rate of gas production 4- Organic Matter Digestibility, 5- Small Chain Fatty Acids, 6-

Net Energy for Lactation, 7- Standard error of mean
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Table 5- Average amount of gas production and related parameters for the studied forage family®

(Celo) o /o3l "-'t;ys’* o N G Sl il s
. . Fabaceae steraceae H W .

Time(h) /family Poaceae 3;‘-\4"*;‘ &> oo
SEM p-value

2 14.7+1.80 10.7+3.2 12.4+1.4 0.79 0.315

4 38+0.59 29+6.1 29.4+2.7 1.41 0.123

6 71.8+1.68% 57.3+6.7° 59.4+3.8° 161 0.047

8 86.8+2.94% 60.3+7.3° 63.4+3.8° 1.80 0.006

12 113+7.14° 73.249.6" 79.6 +5.8° 2.60 0.006

16 1475 +11.22 103.4+11° 109.6 +8.9° 3.42 0.012

24 181.1 +12.1% 132+7.1° 135.7+8.2° 2.99 0.003

36 204.8+1° 147.8+9.2° 155 +10.6° 3.54 0.004

48 222+15% 158.8+10.8°  165.44 +10.4° 3.79 0.004

72 236+18.9° 236+18.8° 176.5+12.5° 4.49 0.006

96 245+50.2° 177.4+10.2° 184.5+11.7° 4.26 0.005

5 Mg ladomnl

Parameters of gas production

Stz odlo p,5 ) 5 g Sl a

;+b (mi,g"[’;,v’l;z’é o) J5 305 Loty 251.9+1.6 175.8+12" 186.5+21.1° 0.64 0.0001

“elw . B aJe 4

D 3 .06+0. .0550. .06£0. . .

(c (ml /’h)""J ko) I8 5 &5 0.06+£0.008°  0.055+0.002°  0.06+0.003" 0.22 0.0127

7Y I eole puan cubils

gl)w% (Z/)Q"“"’ 68.30.8° 63.7£3.2" 541+ 35°¢ 0.12 0.0001

0
550065 © . |

,(S‘Jg;“i’?rn”‘;‘:l) 595 S 0.82+0.05° 0.59+0.02° 0.55% 0.03° 0.001 0.0001

ol p)SokS’ 1> Jo3le) (230 LAl (555l

(s 5.23+0.18° 4.34+0.25" 3.68+0.23° 0.009 0.0001

NE, (MJ/ KgDM)®

sl 20yd 0 o] o )3 I3 gire BB odimd lis 30 o 13 Sy jus By —)

1- Means within the same raw with different superscript letters were significantly different (p<0.05)
2- Potential of gas production, 3- Fractional rate of gas production, 4- Organic matter digestibility, 5- Small chain fatty acids, 6- Net

energy for lactation, 7- Standard error of mean
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Table 7- Average disappearance of dry matter (%) and related parameters of the studied forage family*

(celw) ploj /o3lgils Y ey Obens ol SEM 3 luiliw] slas nSle (5,15 S0 maw
Time(h) /family Fabaceae Poaceae  Asteraceae p-value
0 24.74+0.93%  19.9+1.2° 21.6+2.34° 1.69 0.0001
2 31.03£1.26° 24.1+1.81°  26.1+£2.62° 2.06 0.0001
12 37.18+1.47%°  30+£2.31° 30.743.17° 253 0.0001
24 43.924512%  33.99+2° 35.8+3.88° 3.677 0.0001
48 48.33+4.62%  37.742.66°  39.5+4.32° 3.86 0.0001
72 50.16+4.79°  39.4+2.87°  41.1+3.29° 3.57 0.0001
96 53.20+4.05%  41.6+3.57°  43.3+4.02° 3.86 0.0001
Epd 4520 slmascul )

Degradability parameters

(2o3) Jslee L0 31.9+1.61*  25+1.59° 26.8+2.78" 2.13 0.0001
Soluble fraction (%)

(Lo 3) pivs o5 NS i 20.8+1.03*  15.2+1.25°  16.9+1.87 1.47 0.001
Slowly degradable fraction (%)

(el 1 Lo ) dy o ol 0.064+0.005° 0.039+0.009°  0.042+0.10° 0.009 0.0007
Degradation rate (% / h)

(celo > 2o ) joue 2y (%) $oo sphaujes

Passage rate (% / h) Effective degradability (%)

r=0.02 47.5+1.74° 3542.73" 38. 24+4.81° 3.52 0.0001
r=0.05 43.2+1.82*  31.6+£2.55°  34.5+4.49" 3.31 0.0001
r=0. 08 40.841.81°  29.9+2.37°  32.7+4.19° 3.10 0.0001

Gl 2o yd O Jlosis ] pdaws ) o gize BMS] 0i2 Lis (20 2 pd LSSy jue By > =)
1- Means within the same raw with different superscript letters were significantly different (p<0.05)
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Introduction: Weeds constantly invade crop fields and pastures. It is frequently assumed that weeds have
low nutritive value and livestock will not eat weeds, so expensive and time consuming methods are often used
for their control. Some weeds are toxic or poisonous for livestock, and certain weeds are unpalatable — causing a
reduction in total intake. Weeds also compete with cultivated crops and forages for moisture, light, and nutrients,
but many weeds are nutrient-rich and digestible. There are large numbers of weeds which are consumed by
animals as forage. A study with geographic information system (GIS) in the east Azerbaijan province of Iran,
showed that Bromus tectorum,Crepis sancta, Alopecurus myosuroides, Dactylis glomerata and Acroptilon
repens were found in 77.8, 66.7, 67.7, 33.3 and 22.2 percent of alfalfa fields respectively. Based on this report
only five species of the mentioned weeds consist of about 15 percent of total forages production area at the first
cut of alfalfa fields which are harvested and used in the farms as livestock feed. Nonetheless, preliminary results
suggest that weeds can play a significant role in livestock industry if their chemical composition and nutritional
quality is well known. The main goal of present study was to evaluate nutritional value of seven common species
of alfalfa field weeds using in vitro techniques.

Material and methods: Seven species of alfalfa field weeds including: Crepis sancta, Achillea millefolium
and Acroptilon repens from family of Asteraceae, Melilotus officinalis (L.) Pall. from family of Fabaceae and
Bromus tectorum, Dactylis glomerata and Alopecurus myosuroides from family of poaceae were harvested from
alfalfa field at 10 percent blooming. The samples were dried in 60° oven for 48 hours and grounded to pass
through a 2-mm screen. Chemical composition of weeds was determined according to prescribed procedures of
AOAC (2003). Neutral detergent finer (NDF) was measured by method of Van-Soest et al. 1991. Rumen fluid
was obtained from three fistulated ghezel male lambs before morning feeding. The lambs were fed twice daily at
maintenance level. Dry matter fermentation of each weed was determined using in vitro gas production
technique. Potential of gas production, organic matter digestibility, small chain fatty acid production and net
energy of lactation (NEI) were calculated from the results of gas production. In vitro disappearance of forages
was measured.

Result and discussion: Alfalfa and Alopecurus myosuroides had the highest and lowest crude protein (CP)
content respectively (14.3 vs 8.4 %) (P<0.05). Alopecurus myosuroides and Melilotus officinalis (L.) Pall had the
highest and lowest NDF content respectively (58.7 vs 33.8 %) (P<0.05) and Crepis sancta and Acroptilon repens
had the highest and lowest ADF content respectively (28.8 vs 19.5 %) (P<0.05). Alopecurus myosuroides had the
highes amount of ether extract (i.e. 10.99) and Ash (11.83%) and lowest organic matter content (88.17 % of DM)
among the studied forages. Fermentation experiment revealed that fabaceae family had the highest potential of
gas production (252 ml/g DM), organic matter digestibility (68.3%), short chain fatty acid production (0.82
mmol) and NE, (5.2 MJ Kg'DM) (P<0.05). Conversley, Asteraceae family had the lowest amount of organic
matter digestibility (54.1%), short chain fatty acid production (0.55 mmol) and NE, (3.7 MJ Kg™'DM) (P<0.05).
Among the individual forages and weeds after the alfalfa, Melilotus officinalis had the highest potential of gas
production (227 ml/g DM), organic matter digestibility (67.8%), short chain fatty acid production (0.77 mmol)
and NE, (5.7 MJ Kg-1DM) (P<0.05), however many of weeds had the same fractional rate of gas production
with alfalfa. Accordingly based on the in vitro disappearance experiment, the mentioned family had the highest
degradability parameters including soluble and slowly degradable fractions (31.8 and 20.8 % respectively),
degradation rate (0.06 % / h) and effective degradability (47.4 %) (P<0.05).

Conclusion: According to the results of the present research, it seems that the studied plants can be use as
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part of ration for ruminant animals. But due to low digestibility and higher NDF content, these forages may limit
voluntary feed intake. Maximizing dry matter intake is one of the main goals especially in high producing
animals. Therefore considering that many alfalfa field have high proportion of weeds in the first cut, it is
recommended that first cut of alfalfa not used in the ration of high producing animals.

Key words: Alfalfa field weeds, Chemical composition, Degradation, In vitro digestibility
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Table 1- Feed ingredients and composition of experimental diets

(%) 050 (5155 (8#L5)CLAY yho CLAY +/Yo CLAY +/0
Feed ingredients (%) 0% CLA (control) 0.25% CLA  0.5% CLA
ep b 60.16 60.16 60.16
Corn grain

b dlbs 23.01 23,01 23.01
Soybean meal

P g 3.36 3.36 3.36
Wheat bran

b= O29) 147 122 0.97
Soy oil

CLA Jose 0 0.25 05
CLA supplement

Dl s 52 1.36 1.36 1.36
Dicalcium phosphate

(e Sho 9.52 9.52 9.52
Oyster shells

yose Sl 0.22 0.22 0.22
Common salt

e Sl S o 0.1 0.1 0.1
Sodium bicarbonate ' ' '
oy > 0.19 0.19 0.19
DI-Methionine

L5 023 = 001 0.01 0.01
L-Lysine HCL

\ . o > -

ey bybagie 03 03 03
Vitamin premix

g o bgbia iy 03 03 03
Mineral premix

Chemical composition

ME (kcal/kg)

) o oo 16 16 16
Crude protein (%)

() el 4.00 4.00 4.00
Calcium (%)

(A) s> S8 5 0.38 0.38 0.38
Auvailable phosphorus

(%) g 0.45 0.45 0.45
Methionine (%)

(4) bt origete 0.72 0.72 0.72
Met+Cys (%)

(% Jonsd 0.79 0.79 0.79
Lysine (%)

(%) 095 0.58 058 058
Threonine (%)

() o5t 0.22 0.22 0.22
Tryptophan (%)

(f’)f?l‘s 2 OYIB uﬂul“') Oy O%JK_OWI Jols 204 204 204

Dietary anion cation balance (Meg/kg)
/05 B9 p, 5 Lo ¥ BB tp, 5 Lo A B35 Lo ¥ B2 Lo ¥/¥ Bla: U E o U D3 reeve U A ST 2,55k b 53 0id el slagyoling olise
ke Voo IS s Sk <[00 B12 5 e
Sk 10 pgls g 50, e N  tp S o VY s 25 ke B (59 5P, oo B0 econl 80, o Ar (55500 1STy05 p ShS g 53 00 (3l e dlge (fine
! Supplied vitamins per kilogram of diet: mg: A, 10000 1U, D3 2500 IU, E 10 IU, B1 2.2 mg, B2 4 mg, B3 8mg, B6 2 mg, B9 0.56

mg, B12, 0.015 mg, Cholin 200mg.
2 Supplied minerals per kilogram of diet: Mn, 80 mg, Fe 50 mg, Zn 60 mg, Cu 12 mg, Se 0.15 mg.
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Table 2- Effects of different levels of CLA in post-molting diet of laying hens on production performance in total
period (4 weeks)

. Egg weight ~ Egg mass Feed intake FCR
. Egg production (%) —99 We!9 gg(g) (9/b/d) (9/9)
(%) 25 CLA gk Erppdd Mg aoyd L s Sl G 13€ bas oo po
Dietary CLA levels (%) (%) E’%Dv, o7 &bfpv, ¥ » ’W: o o aa

’ (%) (¢5)  (oyloxinless) (e 5105)

(18L3) CLA 7y 70259 63.85 44.92° 101.65 2.28°
0 % CLA(control)
CLAZ -Iva 68.09" 65.58 45.01° 101.45 2.26°
0.25% CLA
CLAZ -Io 74.55° 65.57 48.88° 101.85 2.09°
0.5% CLA
Ok 2 bl o2 1.332 0.594 0.917 0.271 0.044
SEM
S sixe aw P<0.05 0.061 P<0.05 0.489 P<0.05
P-value

.(P<~/~b) Sy gyl gime gles ‘5)].»] Al gt oy alde pe B S PBlas | dLmo;}l:.oa'h
&b Means within same column with different superscripts differ (P<0.05).

Iy OBy Slyas B yae Linls 55 CLA sV polaw o>
g S5 (V) ohlSer 9 ol (5 (VA 5 A) adlon, S5 i)l 8
Olie G381 L 1y Laossyy STyes B pns ials (YY) 1S

..x.?lo))f u»)l)f o> CLA

£ ropdd il S Sl

ol ye g 5] s 03 3 CLA Gilieo gbaus @l gl gl
2 P92y Jgl aim 93 3 Epoe 55 (Lol (i Slio p IS e5S
I Sogun j0 aS W o i gl .l odd ool LS ¥ i
o L CLA Sl oslaiwl (s nSJg5 093 5l oy 5455 sloo90
Wl § 035 do)d y dtwdlgl IS RS HlE pe 0 o> /D
03,5 yarlid g 03,5 S5y cgla sl 00)) £las )| codsiuw 5 03,5 PH
ol Jgas @l &l b (P>0/05) wiky awisly (g)ls gxe 36
YYIV 5l ol sty glasyl oy 40 CLA (500 Liulj8l b oS aad 0
Mol Jg 3wy CLA o p> +/0 05,5 10 YAIY 4y sl 09,5
Do > dize

o (gloluna 51 (o 48 35 o PH im0 cinleil 0l 5
L EropsS ) loj LRl L g 0392 10055 (JSI> (S
oLt )l sime yuiS o )3 CLA (e (Al b 0980y
K

Sy Eroe58 B39 e M 0y90 U ptalol nl 3

Co g0 05 oMl CLA o yd +/0 L /Y0 5l Ll opus > oS
S'o L (P>0/05) 105,55 samlie (6> dize glas Sl 0 &
0 3 eoliiwl 4 a5 )ST 5158 (F) Verd Jlo pd playl g il
Jbw 2 ghlSen 5 (59 amd (I )l dxe jobots YU oy
059 0y CLA 203 ) (oYL o &8 165,87 (45155 (VA) ¥+ )N
9 V) bl Al §y0050 (59 g gyl sixe 4l dtuilen 0 CLA
sl Epon5S (459 ) Mg 0> ool ji EpeeST 0355 (P
J0 s S edl;d 09,5 Mg Aoyd p BB aSl 4 s gs
Ot Eron5S 09 (H9 29 JPGire ble S L CLA o
o yd [ 655 0y PLY u.slf.b); &)Ap?b 03¢5 g (P<O/05) W)
Loyd /YD 09,5 g Jali 05,5 4 Cums Ldg 03,8 bl > CLA
Slygs Bpan ¢ yialejl opl 3 2l Ui (g)ls e iuljsl CLA
9 (P>0/05) 3,55 )3 o> CLA sopd 136 cov 56 By
CLA doyd -1 69L> 0y as Lg’lf"\—’)’ UJ‘J..C J).\u g
CLA 503+ /Y0 09,5 5 1ol 05,5 4y Coms Ldg 03,5 <l >
Uinlojl ol b 88lge «lisgion 5 5y b L gyl gae LialS
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Table 3- Effects of different levels of CLA in post-molting diet of laying hens on egg internal quality traits

SEM
‘ ! P-value
KEY e A VRIALY Aelo ’
L) CLA Y yho CLA Y +I¥ CLAY +/ e
0 % CLA(control) 0.25% CLA 0.5% CLA 3 lti! &5 gine
oSl ’
Ol ‘Js‘ Lhd 93
Traits First two weeks
o Aoy 59.01 58.70 58.21 2.32 0.97
Albumen percent
0205 )3 27.59 27.03 2757 1.61 0.375
Yolk percent
o4k PH 9.12 9.05 9.03 0.104 0.191
Albumen pH
22,5 PH 6.25 6.27 6.28 0.053 0.932
Yolk pH
(s 03,5 €63 158 1.56 1.56 0.029 0.859
Yolk height (mm)
i ly 86.46 85.38 84.51 0.619 0.125
Haugh unit
Py orlede 9.00 9.00 8.90 0.079 0.329
Roche scale
02, oSS 37.1 37.3 36.9 0.549 0.911
Yolk index
@9 VT 93
Second two weeks
Pl L2 2 55.8 58.1 57.4 1.89 0.610
Albumen percent
°2)) 22y 28.17 28.73 29.25 1.72 0.841
Yolk percent
o4 PH 9.34 9.36 9.36 0.097 0.712
Albumen pH
22,5 PH 6.34 6.35 6.38 0.053 0.712
Yolk pH
(2eck) 03,5 £l 161 1.62 1.58 0.032 0.262
Yolk height (mm)
sy 72.7 74.1 78.3 0.611 0.194
Haugh unit
o) oeliie 10.2 10.1 10.1 0.085 0.388
Roche scale
22, 3L 34.1 36.9 38.1 0.712 0.555
Yolk index

(P<AT-0) 1)l ()l ime coglis (gylal Jlas ) eygias ya 50 aulie pi By G Jlis L;Lmaijl:.oa—b
#b Means within same column with different superscripts were different (P<0.05).

035 5 g 03,5 PH g oo PH 03y dio)d ol doyd
5 L 4> )51 (P>0/05) s sdaliin &y o055 (i) (wlhis)
Lo 53 oy CLA (a8l L a8 55,8 (o5 (1) oS
bse Gl s j5bods (enS 03)] 9 ok doyd S35
Ereop3S 035 5 o )3 5> (&) stme e Galojl > g

45 CLA g il3l b a5 w3l 5L (5) ol 5 ool Saly

@35 duoyd st doyd 3 6y e Gl 0 Moy /D
@l L 3-3l9e 45 3,55 oaalidio £ 50055 03,5 PH 5 0k PH
0yir Loy <10 4 CLA g iyl3l L o ol il tlo]]
Ssine Sl (&S 2Ll g 9 Jol slaoyed Jl S
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5 Jol asin 93 3 Erop55 (2)1 S Slao | By p 5658
ol 0dib o0y L5 ¥ Jada )3 pgd

290,55 odnlie (aliswe (slaog S

Erondd o2 la s Slies

Eron5S 31 (S Slio 1 8056 e jo SUg 5l Gy 02 > CLA Gilises glas @51 € Jgo
Table 4- Effects of different levels of CLA in post-molting diet of laying hens on egg external quality traits

. . SEM
CLAY yuo Sl P-value
) CLA Y +/Yo CLAY +/o * s
0% 0.25% CLA  05%CLA )Mt & foogine
~. p
CLA(control) oo
Ol Jol ion 93
Traits First two weeks
(Focsl) Ep23 oo 5.92 5.93 5.92 0.051 0.998
Egg length (cm)
(el €008 020 4.41 4.45 4.38 0.039 0.493
Egg width (cm)
(200 stoishe) ErepS o 199.4 203.9 205.0 2.26 0211
Egg surface (mm°)
(o ol 2 £.5) £ ogae g 1.088 1.086 1.086 0.003 0.859
Egg specific gravity (g/cm®)
(V) dogy 2oy
) 10.14 10.18 10.13 0.083 0.459
Shell percent (%)
(o) gy ol 0.632 0.716 0.710 0.024 0.055
Shell thickness (mm)
09 8D 99
Second two weeks
(Focsl) Eap>3 oo 5.78 5.70 5.92 0.085 0.227
Egg length (cm)
(esile) Erpd 020 4.30 4.34 4.40 0.062 0.537
Egg width (cm)
(220 o) £ gl 195.1 1933 202.2 3.30 0.169
Egg surface (mm°)
(e ool 2 9) £33 ogain iy 1.09 1.09 1.08 0.001 0.396
Egg specific gravity (g/lcm®)
() dogy duoyd
. 10.36 1031 10.09 0.102 0.215
Shell percent (%)
(o) gy ol 0.780 0.866 0.908 0.022 0.072

Shell thickness (mm)

(P<T40) Sy oyl sine slis oylol i ] ccysio 5 Ao b B> Sy JBls b elay,Sile ™D
#b Means within same column with different superscripts were different (P<0.05).

b )1 3 hol Glaasls | (S o5 Ay Culs
s 4S3) pogMe ol Gl b g canl 5Ll 5 (SThgs E peps
oo cpl Wl J&5 5 Joor i 5 Sl 5,8 o @90 (58 @
(F) V-0 Jlo s gl s (o8l Sob .l el Pl 55 Sy
039 5655 o yo 0> 4 CLA Suojd+ /0 (13438 b wdly lis
ol talojl ol b 38lge cpl 455,805 )13 b Cov diwy,

Ll

0393 3 L S5 slooy9d I S )3 dmd o (LS S

IS5 e yo 0 duo)d +/0 pdaws U CLA I odlatl ¢ g o SJgs
9 7> EpepBS Lepate (s oS LS 9 sk p Cusilen
A ()l ime 5L Aty Culbs g gy (g < pepSS aw
EropS gy Cualus 0y > CLA l5e (il L (Jg il
Ol e e 1 LS ) & amd e i (]33l 3,
sl SS9 0)93 5| (py o0 gy Cunled 0yl
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ey ) E o35 ol iy dmi 13 5 Ol sy 05 w4,
O3l L aS sad o i 55 0 ot gl (0) ded e Lials
sy odiis doy gy Ol e s 4 ()& oo
2 CLA gaws ial3il b 5 (P<O/05) coul asily ialS ol ine
Cowl odly ylis als (eoae jabods ot doyd 4 ST G 0
(V) o hlen 5 o @l b solls gl opl sl o jbd xe (Jg

!

5 ,IS5 Alids slagle) g Laa o § peadd Lus Oilds
5 (e3 ¥) 12085 oloj ko V) 45355 s ol
g oS (S Clho (p iwten 32 oS (L3 V) (5l slod
SIS by aS sl odd 0dld (L 5 005y (Mo yd Ar D)
ool s 51 > 4 (61K loj b8 g )Ll 3 ¢y
SRS S>3 (o | 235isn oS fym IS
b e LialS b wodbe doyd g O ials cpl ol il
23 s dn @S558 Silgd wprduwlil eolaiol (VY 4 VY)

ErapS 1 (S Slio ()15 sled 9 50855 ey o CLA olaws (ol 3 -0 Jgur
Table 5- Effects of main effects of CLA levels, storage duration times and temperatures on egg internal quality traits

o (77) b 0053 gwasly  smdwpH  OIEWS oy
Treatment Albumen percent (%) Haugh unit  Albumen pH Yollgcma)lght Yolk pH
CLA g ol 41
Main effects of CLA
0% CLA . . .

CLA 1o jio 43.34 67.05 9.20 1.38 6.50
0.5% CLA b b .
CLA 1oy -/0 42.73 69.66 9.10 1.43 6.64
Sle 3,15kl olizs!
SEM 1.12 1.02 0.022 0.013 0.027
S sixe gdaw
p-value 0.702 0.105 P<0.05 P<0.05 P<0.01
SRS ploj e ol I
Main effects of storage duration time

Mg 5l g 95 ) 57.08° 76.79° 9.15° 1.55° 6.36"
lday after storage
Mg 5l e 59 Y 40.37° 61.20° 9.22° 1.47° 7.59%
7day after storage

Mgl g 5, T 31.65° 59.78° 9.36° 1.21° 7.79%
30day after storage

05k 3kl olizdl 1.37 1.24 0.028 0.016 0.039
SEM

S b gl P<0.01 P<0.01 P<0.01 P<0.01 P<0.01
p-value

SRS Sl oot 51
Main effects of storage temperature

] g ey
chs: il 2 ¥ 4254 76.50% 9.20° 1.62° 6.46°
S5l 420 VY 43.50 55.21 9.28° 1.20° 6.70°
27°C

05k 3 ikl olizdl 1.12 1.02 0.022 0.013 0.026
SEM

e 0.539 P<0.01 P<0.05 P<0.01 P<0.01
p-value

(P<T+0) 15yl (6o sne glis (gylal Jlas 5l eygiam yb 53 lie pi By o JBlas b slaSibe

ab,c

ab¢ Means within same column with different superscripts were different (P<0.05).
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PH oLl 3 Eren9 () Splej ©de Jsbo (al1 L
PH Gl 38l cnl g b Gl i (o b AV B Sl oo &y
Sl £35S digy (Slodijo) 5l (S 2euSlied B 95 > 4
SIS slaplej 3 4 a8 ()13 5 ladsee 5l (S5 ()
83)) 9 0w o Loy JU! s Ll )3 10055 Cota S5k
E o35 (31 CohsS Yozl wosgis 9 035 PH Ol g jop59
Eso oy 5 CLA Jl oslil _Jg (YF 5 1) al ,ialS g o
00 3) 1S SIS |y Slyais ol Bg, ety Wl sa IS 55
ol alyslas ol lis & ez ol @l il g e slaosls
5 (PO/01) sl s sine 03,3 PH 5 osius PH (55, CLA
oLt (50 xe LS oddw PH w0y CLA maws (81381 L
PH I e (a8l el 5 ()l ploj g Loy ialjlamd oo
o=l g3 e el asil yialS Ey oy 59 CalS g o odudu
03,5 PH 5 (gl odsis PH o> CLA lje (al381 L tale]]
PH a8 )l oloj e ol 31l (Jg oy olas il 38l
903)) PH 5 ()urSS sbod Gl 3l b g (l38l 03)5 9 odsds
otelal @l Ly illae gl ol o aizdl Gl 99y o
3 aS b i oleil (b 5 bl g (5) ooyl 5 bk S'sb
ol Juo)d b pornsd (60055 b w0y CLA aoyd </ o

8l il 8l 03)5 PH g (ialS o PH (a8

D S s 10w sl Jolse (S odiiu gla)]
O odimds g 03 jgl 2929y sloadlge Jg bl oo 0055 S
ORBIL ] e ials as S1.(VF) cawl oris Sp> JolS jeboa
356 5 4 (VY 5 WY) ol oy do b ) § o500 (6,055 ()lej
B S o)l sl s glB)] 50055 (g pisiae
EronS 0y Lo CubIS L (V) 29 gl §yanSS g
Spgme ol 3 4 b (RIS E eSS gl dly g oo £l
o 9y 2l Alom osis (15 plg 8 > 4 ¢ j0p56 ol
ol (ol Il ams oo (Ui O Jgdo @ls (V) 390 i
Amdee Ui S ()l e yobody gla Sl f eSS ()l
= e g plej )b ime L5 saad L el oyl 4S(P<0/01)
O Sl 93 kg I (S p S g mgagsl 59590
30,5 o odstu gld)] ialS & oo a5 Cowl odutws sla pig
903y slie (0 oy aSe5S Gy sladwl a5 g (YF 5 1Y)
Soly goae )58l el ax ST wdiaw g 035 o 5 g Jsl
o Lialidl e s iz oolel JL5 5 Ll ol Jg e sla
Yhais! a5 (0 Jodo) &b 03,5 glas)) o sime (yil33l el CLA
el o3y il 331 1y o1 el ] w35 4 o I Ol Sgis
No L v/s Oy ol dniliS o)"b' &)ﬁp?b P 0wt pH )‘J..a.a

Erop3S 31 (S Clio (6 Gloj e y CLA oo Jlite 0l =1 Jgan
Table 6- Interaction effects of CLA levels and storage times on egg internal quality traits

sl (X)AD\T;M e 9l 2y 230 PH Ybi)l<} h&"-’:]‘ 223 PH
. t
Treatment DErcel;\T?;o) Haugh unit Albumen pH ° (crr?)lg Yolk pH
690;\ ""‘CCL'-AA*I:P)"” 65.96 73.24 9.12° 1.54° 6.34°
0
62;“"‘&';;“*7‘*;”)"’” 40.09 63.44 9.14° 1.36° 6.65™
0
690)/‘“0&’2 g:)°)"*’ 32.98 62.46 9.35° 1.26° 6.76"
0
gfg‘(;‘“‘c(':-&jig’/ 5 57.22 78.34 9.11° 1.57% 6.39°
. 0
gfg(;‘“‘c(':-&j;g’/ 5 40.65 68.96 9.11° 1.58° 6.43°
. 0
afgwgtz‘*;g)d’/ o 30.32 66.95 9.28" 1.16° 7.31°
. 0
g"ESJML:A 3kl oLzl 1.94 1.76 0.019 0.023 0.053
6)“7““’ gl 0.665 0.082 P<0.05 P<0.01 P<0.05
p-value
ab,c,d

(P<e-0) 3l gyl sine g5 gylol s Sl gios 2 53 Ao b B S Sl b sl Sl

ab¢ Means within same column with different superscripts were different (P<0.05).



WAY Ll ¥ oylesds 1+ ol ol ool pole sleiidgls 4 pi YVA

£ B> S Sl 5 slos g CLA oo Llite <l 31 -V Jgua
Table 7- Interaction effects of CLA levels and storage temperature on egg internal quality traits

EXVE ORI oy
. . D4)
o ) gealy  eswpH o BETE e H
Treatment Albumen Haugh unit Albumen pH (cm)g Yolk pH
percent
S 2 F4CLA 20,00 40.89 78.72 9.21° 1.62° 6.44
0% CLA*4°C
Jl)fuiih.; dq)JYV-:K-CLA Jo)yd o0 45.79 55.31 9.372 1.15¢ 6.60
0% CLA*27°C
1,5 il s23¥4CLA 0210 44.20 74.27 9.20° 1.62° 6.49
0.5% CLA*4°C
5,3 ol 4 5YY#CLA 1o ,5+/0 41.26 65.06 9.20 1.25P 6.80
0.5% CLA*27°C
0Sbe bl oLzl 158 1.44 0.032 0.019 0.047
SEM
Sl e o 0.517 0.157 P<0.05 P<0.05 0.086
p-value

(P<eT20) 15yl ()l ine oglis (glal Jlas 5l cygan yb 50 alite pi By G JBlas b slaSibe

a0¢ Means within same column with different superscripts differ (P<0.05).

EronS 3 (&S Clao 6o sled g ploj blite Sl -A Jga
Table 8- Interaction effects of storage time and temperature on egg internal quality traits

ab,c

LXVE PR
J () PIEYEEN P dawiw PH 03,5 gl 83,5 pH
Treatment Albumen Haugh unit Albumen pH Yolk height Yolk pH

percent

35 gl a2 )3¥ ) 56.40 78.04% 9.14° 1.54° 6.37
1d * 4°C
S5 o 4257V} 57.77 75.54° 9.15" 1.57° 6.36
1d * 27°C
Sl a)3Fa o)V 40.98 75.75° 9.11° 1.61% 6.50°
7d * 4°C
215 sl a2 3VVi 5,V 39.77 46.92 9.33° 1.33° 6.68°
7d * 27°C
A5 Bl e3P,V 30.26 75.71° 9.36° 171° 753
30d * 4°C
A5 (gl 423 Vi1 33.04 44.449 9.36° 1.71° 7.55°
30d * 27°C
0o bl oLzl 1.38 1.37 0.053 0.035 0.026
SEM
S bosine o 0.584 P<0.01 P<0.01 P<0.01 P<0.01
p-value

(P<40) 5 o sine gl (oylel i ] eysios 3 alie i B> Ky Sl by (cla il 2000
abed Means within same column with different superscripts were different (P<0.05).

S Cenlgl 0y Ao )d /O 50 4 CLA 51 odlawl cidg
Al 4l s O s Yais] g sdbs duoyd 53 (45 sine
s Jolize 51 48 sl L A 5V & gt ol wizan
1t 61t slod Uy CLA s 5 (6,185 o te b CLA
S olngyon35 5 5 (PP0/05) Canss I3 ine 355 oo 15ly g,

Soges o 2505 odalie Gl e AV E Joha 4 (S

o> Ly CLA s ¢Loj &io L CLA gehas Llize 31 5
o Jo)d (89, (5SS sled L ()l ploj 9 ()l
el ggign eyl KL yol ol 4 (PS0/05) ol 03955 I3 sine
04b (5 M Fgliste slagle; 5 o> )3 &5 (lag pepS )3 &5
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Yhass! ol Jods a5 33,5 oo oanlie odbus 9 03,5 PH 3 1y
0= P e il M?JLA = U L CLA &S ol o.).\
g ama e Lial3l 1y 035 sl glusl oy csloan] ke (50
o)y 0355 sbié e Jloxsu 3w slsp )3 E o3 SIS L cnlpl
By D9 0 035 & 0w jl Ol g Sdme dlge s el g o
55y comnlS cynl s (s e 48 lodls L lisiss §
Loy jl Jols Glag popss s g 035 )15 5 @t o jte
asp ¥ gled pazan Ve GiodydaS CLAL os s auis
b cals 05,5 g popsd 4 Cans BAS (5,055 25 5le
LS an 5 KL (5,03 Lhalojl o (F) widgr g3k Slpis
L Lag om0 03)5 mjsie 9 pelly s & 03> (L (V)
245 Sl ) i ln ) e CLA gl 39
2 Eren5 (1 S ol JLod 4 g £rep5S 035 L ol
Oiali8l s 4 Wl o widl o 51 CLA L osds 435 slag ye
ol @) Ol lae (Ll aos )3 5035 slid (g plpdes
2 GRS Jobo )3 03)5 PH @lyeis b oo 9 035 (g o5
oloj CLA s 6B blite ) golis (1) 1L 3y (glon
Sl ol Wloas B8 Jsis 5 35 6, MaS slod 5 (65
s iz &), 48 a3 s iglogl ) &5 s lize
gLyl 9 03)5 PH (595 ;= )RS5 slod 5 ()leSS olej CLA
4 by e 03)5 L)l (o pindis 9 (P<O/01) 035 )l ine 03);
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Table 9- Interaction effects of CLA level, storage time and temperature on egg internal quality traits
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7 27 38.11 46.49 9.39 1.34° 6.79"
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#b Means within same column with different superscripts were different (P<0.05).
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Effects of Conjugated Linoleic Acid (CLA) in Post- molting Diet of Laying Hens
on Egg Production Performance and Egg Quality during Different Storage
Times

S. A. Mirghelenj**-L. Fathollahzadeh?- R Kianfar- M Olyaee®
Received: 13-12-2016
Accepted: 03-06-2017

Introduction CLA is a mixture of several geometrical and positional conjugated isomers of linoleic acid (C
18:2 cis-9, cis-12). Ruminant products, such as milk, meat, and cheese, are major CLA sources in human diets,
but foods obtained from non-ruminants, contain much less CLA. Some reports showed positive effects of CLA
on production performance of layer hens. Egg internal quality traits may be depressed during storage, but
incorporation of CLA, may increase the permeability of the yolk membrane due to the cis-trans arrangements of
CLA, therefore ion movement between the yolks and albumen through the yolk membrane, restrict some
changes in egg internal quality traits, therefore an experiment was conducted to evaluate the effects of different
levels of CLA in post-molting phase of laying hens on production performance and egg quality in different
storage times and temperatures.

Material and Methods In this experiment, sixty W-36 White leghorn laying hens in post-molting phase (78
week) were assigned to 3 treatments with 5 replications and 4 birds each based on completely randomized
design. The purity of CLA source used in this study was above 90% with mixture of 50% c9-t11 and 50% c10-
t12 isomers. Experimental diets were 1) Control diet (basal diet containing 0% CLA), 2) basal diet+0. 25% pure
CLA and 3) basal diet+0.5% pure CLA and after adaptation period, diets were fed for 4 weeks. During the
experiment, hens were provided feed and water ad-libitum. Egg production, egg weight, feed consumption, egg
mass and feed conversion ratio were recorded weekly and reported as total period. Every two weeks, internal and
external quality traits such as albumen percent, yolk percent, albumen pH, yolk pH, Haugh unit, yolk height,
yolk Roche scale, yolk index, egg size, egg surface, specific gravity, shell strength, shell percent and thickness
were evaluated. The eggs from treatments having best production performance (0.5 %) collected and stored in
different temperatures (4 and 27° C) and duration times (1 day, 1 week and 1 month after production) then
evaluated their internal quality.

Results and Discussion Results showed that egg production performance and egg mass of birds fed 0.5 %
CLA was significantly higher than control or those fed 0.25 % during whole experimental period, but egg weight
and feed consumption were not affected significantly by dietary CLA level and feed conversion ratio of birds fed
0.5 % CLA was significantly (P<0.05) lower than control or those fed 0.25 %. In the end of experiment, the
internal egg quality traits such as albumen percent, yolk percent, albumen pH, yolk pH, Haugh unit, yolk height,
yolk Roche scale, yolk index were not affected by dietary CLA levels (P>0.05). Also the external egg quality
traits such as egg size, egg surface, specific gravity, shell strength, shell percent and thickness were not affected
significantly. Results of egg quality traits during different times and temperatures showed that main effects of
CLA levels, storage times and storage temperatures were significant (P<0.05) on most important egg internal
quality traits such as Haugh unit and pH of albumen. Interaction effects of CLA levels with storage times and
temperatures were significant (P<0.05) and in eggs kept within higher temperatures and longer times, albumen
pH of eggs for birds fed 0.5 % CLA, were lower compared to albumen pH of eggs for birds fed control diet
containing 0 % CLA. These results indicate that ion movement between the yolks and albumen through the yolk
membrane in eggs from hens fed 0.5 % CLA was greater than that in the control eggs and caused to restrict pH
increase during storage. It is speculated that the incorporation of CLA, most of which was in the trans form,
could have increased the permeability of yolk membrane because of the cis-trans arrangements of CLA, which
would have increased membrane fluidity and sizes of space between the fatty acid chains of phospholipids that
constitute the membrane bilayer.
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Conclusion It is concluded that use of 0.5 % CLA in post-molting diet of laying hens improved egg
production performance of birds and restricted fluctuations in pH and Haugh unit changes of eggs keep during
high storage temperatures and duration times, therefore it is suggested to adding 0.5 % pure CLA in post-molted
laying hen diets.

Key words: Conjugated Linoleic Acid, Haugh Unit, Molting, Layers, Storage temperature
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1- Low density lipoprotein
2- High density lipoprotein
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Table 1- The chemical composition of pomegranate pulp

Meﬂ.h &35! oS’ (3 3) S s S Pl b PL 2 PL gy
(,9;915-5/‘5,)15,1;) (.w.,a) Phosphorous (w2 ,3) (M"’.) (we,2) (w2,2)
Metabolizable Energy Calcium (%) Ash (%) Crude Fiber  Ether extract Cr_ude

(Kcal/Kg) (%) (%) (%) protein (%)
24534 2.29 0.73 4.59 33.88 10.16 11.01

This table is adapted from Hosseini-Vashan and Ghaznavi (2016), (13)
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1- Malondialdehide
2- Tiobarbituric acid reaction score (TBARS)
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Table 2- The ingredients and chemical composition of experimental diets contained Pomegranate pulp

(%) 51595 g0 JHRTWERPTI T SV

Ingredients (%) Pomegranate pulp (%)

(77) 5U1 s WG 0 A ; 10
Pomegranate pulp (%)

©r 54.53 51.25 48.61 46.34
Corn

by s 24.34 23.67 2321 2251
Soybean meal

59 1.00 1.20 1.30 1.40
Qil

7 8.68 8.52 8.43 8.33
barely

o S 53 175 175 175 175
Dicalcium Phosphate(DCP)

Sk 8.67 8.69 8.68 8.66
Oyster shell

Gty Jofo 0.30 0.30 0.30 0.30
Vitamin Premix

e Jase 0.30 0.30 0.30 0.30
Mineral Premix

oz~ > 0.12 0.12 0.12 0.12
DL-Methionine

sy il e - 0.002 0.002 0.002
Rovabio Multi-enzyme

S 0.3 0.3 0.3 0.3
Salt

Sy S 1327 1310 1292 1281
Cost

0l duwbro (g3 dlge ydlde
Calculated Nutrient composition

(pSks el ) ddylio S 5550 2700 2700 2700 2700
Metabolisable Energy(kcal/kg)

(%) ¢t OB 16.00 16.00 16.00 16.00
Crude protein %

(%) o5 1.09 1.09 1.09 1.09
Lysine (%)

() Ot +Orinete 0.76 0.76 0.76 0.76
Met +Cys (%)

(%) - 3.90 3.90 3.90 3.90
Calcium (%)

(2) oy B8 i 0.50 0.50 0.50 0.50
Available Phosphorous (%)

(%) ¢ 28 2.65 3.76 4.56 5.41

Crude Fiber (%)

¥ BY pelang p)Slee A BY eling 5 o) KY (ialisg 2,5 V/0 B noling 25 W0 D pppeling (lallops sy 00+ A bty (Malliss 1509 V0= -+ ri9l> 02 p )5S 2
A+ s S i Vo ool )5 o A il S35 5 o WWID «Sit555 sl .5 o WIB St 235 s /Y0 BIY golisg 5 o +/+10 B (yualisg .5 s

S p Sk VO el oS e <10 (5500 5 e
Supplied the following per kilogram of diet: Vit A, 25000 1U; Vit D, 5000 1U; Vit E, 12.5 1U; Vit K, 2.5 IU; Vit B1, 1mg; Vit B2,
8mg; Vit B6, 3 mg; Vit B12, 0.015 mg; Folic acid, 0.025 mg; nicotinic acid, 17.5 mg; calcium pantothenate, 12.5 mg; Fe, 80 mg; Cu,
10 mg; Mn, 80 mg; Se, 0.15 mg; I, 0.35 mg.
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Table3- Effect of Pomegranate pulp on performance parameters of laying hens at peak production

L EWWE LR W

Traits Weeks Pomegranate pulp (%) SEM P-Value
0 4 7 10
33-36 93.35 90.14 94.71 93.14 1.526 0.230
o 37-40 90.85" 92.57% 94.21% 95.07% 0.837 0.013
EropS Mg b0 > 41-44 90.28 90.92 92.85 92.78 0.859 0.116
Egg production (%) .
Wh f”’ - 91.30° 91.24° 93.92% 94.05° 0.870 0.027
ole perio
33-36 60.39° 62.12% 61.51% 62.31° 0.456 0.037
o 37-40 60.71° 63.54 62.79% 63.15° 0.399 0.0006
(p5) &5 0139 1Sk 41-44 61.05° 62.79° 62.66° 62.71° 0.252 0.0004
Egg weight (g) .
Who)li: f - 60.72° 62.82° 62.32° 62.72° 0.279 0.0002
peri
33-36 56.38 56.04 58.26 58.01 1.127 0.421
‘ ) L 37-40 55.17" 58.81° 59.15% 60.03 0.593 0.0001
(391 22 £5) Mg Erop5S 039 41-44 55.11° 57.11% 58.19° 56.81% 0.651 0.030
Egg mass (g/day) .
Who’lﬁ’e’ rfr iod 55.56° 57.32%® 58.53? 58.28° 0.645 0.020
33-36 111.40 110.16 111.14 111.76 0.856 0.600
. o 37-40 106.58 105.98 106.87 109.65 2.034 0.599
() Sty e 41-44 109.78 109.96 11152 11252 0.710 0.044
Feed intake (g) 0ye0 JS
Who)fe o 109.26 108.70 109.86 111.30 0.930 0.267
peri
33-36 1.979 1.980 1.909 1.928 0.044 0.587
o 37-40 1.935 1.804 1.801 1.807 0.035 0.042
Shed as cops 41-44 1.993 1.927 1.918 1.883 0.035 0.210
Feed conversion ratio 090 JS
Wh ’|9 - 1.969% 1.904% 1.876° 1.872° 0.022 0.021
ole perio

(PR1+0) ol (65 sine s,y 5 3 S e e by b bapuSilie cslis 27

(6l sixe grhans P-Value ¢ Sl JLxe oliesl SEM

SEM: standard error of mean; ® Means with different letters in a row differ significantly (P<0.05).
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Table4- Effect of Pomegranate pulp on egg quality parameters of laying hens at peak production

SU s A5 oy

m e Pomegranate pulp (%) SEM P-Value
Traits Weeks 0 10
33-36 90.39 96.80 95.20 89.20 5.224 0.691
37-40 92.82 92.82 93.75 94.12 2.578 0.961
gle oy 41-44 90.93° 98.97% 99.57° 99.17%® 2.118 0.029
Haugh Unit 0390 JS
9 91.38 96.79 96.18 94.06 1.848 0.197
Whole period
33-36 73.57 72.26 73.28 72.01 0.859 0.520
o 37-40 68.83 72.47 72.11 71.68 1.114 0.126
EropS JS5 padli 41-44 70.71 70.79 71.70 71.12 0.781 0.803
Egg Shape 090 JS
. 71.04 71.84 72.36 71.60 0.607 0.504
Whole period
33-36 0.244 0.236 0.237 0.234 0.005 0.602
o 37-40 0.238 0.224 0.228 0.224 0.009 0.668
03); yasls 41-44 0.240 0.238 0.239 0.235 0.004 0.869
Yolk Index 0390 JS
9 0.241 0.233 0.235 0.231 0.003 0.227
Whole period
33-36 6.40 5.70 5.70 5.20 0.308 0.091
e . 37-40 5.10 5.60 5.60 5.50 0.226 0.376
0,5 K5y el 41-44 5.10 4.70 5.60 5.10 0.259 0.153
Yolk Colour index 0y53 JS
s 5.46 5.33 5.63 5.26 0.152 0.367
Whole period
33-36 25.26 27.05 26.13 2453 0.779 0.161
0335 osmd 139 37-40 26.88 26.75 26.32 27.06 0.467 0.718
: a a ab b
Relative weight of 41-44 27.23 27.30 26.86 24.88 0.577 0.029
Yolk S 26.45 27.03 26.44 25.49 0.403 0.096
Whole period
33-36 61.62 60.66 61.83 62.67 0.938 0.529
odis | o 37-40 60.457 59.94 60.92 60.455 0.542 0.655
e oY 41-44 58.70° 59.42% 59.51% 61.86° 0.655 0.020
Relative weight of i : : ' ' : :
White 2 S 60.26 60.01 60.75 61.66 0.448 0.085
Whole period

(PR 1+ 0) sl (6l simo gy g 35 S iyl By b bayeSiloo Soglis 2 ¢l sins gehans P-VaIUE ¢, Sils JLns ozl SEM
SEM: standard error of mean; *® Means with different letters in a row differ significantly (P<0.05).
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Table 5- Effect of Pomegranate pulp on eggshell quality parameters of laying hens at peak production

s e

L EWWE [ LKW

i Pomegranate pulp (%) SEM P-Value
Traits Weeks 0 4 7 10
33-36 11.58 12.28 12.02 12.48 0.349 0.334

£ yoe 36 daosy ssmsd 339 37-40 12.66 13.30 12.75 12.47 0.324 0.340
Relative weight of 41-44 14.06 13.27 13.62 13.25 0.397 0.462
eggshell 09 S 12.76 12.95 12.79 12.73 0.162 0.793

Whole period
e el 33-36 0.3346 0.3470 0.3532 0.3562 0.007 0.227
Erops g <o 37-40 0.337° 0.369° 0.365®  0.361% 0.007 0.038
(o) 41-44 0.333° 0.391° 0.388° 0.380% 0.013 0.024
Eggshell Thickness °
(rﬁ?n) 9 & 0.335° 0.369° 0.369° 0.366*  0.007 0.010

Whole period

) & e . 33-36 1.088 1.086 1.085 1.088 0.001 0.6704
P35) Eroe wopae Ol 37-40 1.079 1.082 1.084 1.085 0.001 0.182
(O M 41-44 1.079 1.082 1.083 1.146 0.034 0.458
Specific gravity of E R
(p/cme.) gravity ot g9 9 1.081 1.083 1.084 1107 0011  0.368
9 Whole period
33-36 7.274 7.883 7.710 7.989 0.184 0.066

(s dsgy Conglie 37-40 8.00 8.77 8.21 8.14 0.265 0.223
Eggshell Resistance 41-44 8.00 8.72 8.47 8.65 0.403 0.597
(Nioton) 2 & 7.75° 8.45° 813°  825® 0160 0044

Whole period

(PR 1+ 0) sl (6l e gy g 35 S oyl By b bayeSilio Soglis 20 ¢l sins gehans P-VaIUE ¢, Sils JLns olizil SEM
SEM: standard error of mean; *® Means with different letters in a row differ significantly (P<0.05).
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Table 6- Effect of Pomegranate pulp on lipid profiles of egg in laying hens at peak production

SU s A5 2o >

Cduo KN
Traits Unitss Pomegranate pulp (%) SEM  P-Value
0 4 7 10
é;’;m“i erol mg/g yolk 2752 21.56 23.52 24.18 2.289 0.351
;’r’“f C“e);'_de mg/gyolk  154.14°  12500°  125.12°  131.44° 5204 0.003
iglyceri

LDL mg/g yolk 31.92° 26.26" 26.52° 28.10° 0.930 0.002
HDL mg/g yolk 1.10° 1.26% 1.50® 1.90° 0.171 0.024

(P<A10) cosl g )ls gime sy 5o 50 S e e By b Loy Siloo oglis ab 6,10 giro plans P-Value tonSils jlxe olsl SEM
SEM: standard error of mean; *® Means with different letters in a row differ significantly (P<0.05).
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Table 7- Effect of Pomegranate pulp on lipid profiles of blood laying hens at peak production

JU1 dd A5 a0y

ST W) a1 P-Value
Trait U .ts Pomegranate pulp (%) SEM

raits nits 0 4 7 10
Jols mg/dl 19258 13372  138.26" 115.62° 12.25 0.003
Cholesterol
ey mg/dl 1769.8 1663.6 1662.5 134400  129.57 0.151
Triglyceride
LDL mg/dl 90.34 87.63 86.54 69.74 6.23 0.095
HDL mg/dl 75.34 63.38 67.44 84.10 8.62 0.368
PUossn mg/dl 5.88 6.06 6.13 5.50 0.162 0.062
Total protein
MDA pg/l 0.873° 0.331° 0.336" 0.297° 0.073 <.0001

P 0) ol g o o sy p2 40 S e e By L Loy Sile cglis ab (6,0 sire s P-Value topSile jlxe ozl :SEM
SEM: standard error of mean; *® Means with different letters in a row differ significantly (P<0.05).

Malondialdehyde, MDA
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Introduction: One of the main sections of charges in poultry production is the cost of the ration. Thus, the
producers are continuously looking to find new compounds that using in poultry diets with low prices. Usage the
agricultural and food industry by-products are new strategies to reduce the environmental contamination and
animal diet costs. Pomegranate granatum is a fruit from the punicaceae family. The pomegranate pulp is a by-
product that has valuable components for poultry nutrition involved protein, fat, Ash and bioactive compounds.
Pomegranate pulp has punicallagin, ellagic acid, tannic acid, flavonoid and anthocyanin. The usage of antibiotic
in poultry production was banned because they have several negative effects on poultry and human. Therefore,
the medicinal herb contained flavonoid and polyphenolic compounds were extremely increased. An experiment
was designed to evaluate the effects of pomegranate pulp and Multi- Enzyme on performance parameters, egg
quality, eggshell parameters, egg lipid profiles, blood lipid profile, and the blood concentration of
malondialdehyde in peak production of laying hens.

Materials and Methods: A total 200 of Hy-Line W-36 at peak production with 32 weeks were selected and
allotted to 20 experimental units. The dietary treatments were included the levels of 0, 4, 7 and 10 % of
pomegranate pulp with 5gr of multi-enzyme WX. The egg production, egg weight, egg mass feed intake, and
feed conversion ratio were weekly recorded. The egg quality parameters involved egg shape, yolk index, yolk
color index and haugh unit, the relative weight of yolk and white were determined three consecutive periods
(each 28 days). As the same periods, the eggshell parameters such as; eggshell weight, eggshell thickness,
specific gravity, and eggshell resistance were evaluated. The egg cholesterol was determined. At the end of
experiments, the bloods of two birds from each replication were gathered. The blood plasma was prepared. The
blood lipid, total protein, and malondialdehyde were determined by auto analyzer instrument. The data were
analyzed with the general linear model by SAS software. The mean differences among treatments were studied
by Tukey's test (P<0.05).

Results and Discussion: The results revealed that pomegranate pulp did not affect feed intake. The diets
contained 10 percentage of pomegranate pulp increased the egg production, egg weight, egg mass. The FCR
decreased when birds received 10 % pomegranate pulp. Pomegranate pulp had a valuable percentage of protein
and fat and also it has bioactive components involved ellagic acid, punicallagin and flavonoid that they could be
affect the metabolism of birds and improved the performance traits. The egg quality parameters included egg
shape, yolk index, and yolk colure index did not affect by the levels of pomegranate pulp. However, the haugh
unit and the relative weight of white increased when birds fed 10% pomegranate pulp. Haugh unit is synthetized
in the magnum of the oviduct. The concentration of nutrients in the blood may alter the white quality and haugh
unit. The eggshell parameters involve eggshell thickness and resistance increased when the 4 percentage of
pomegranate pulp were included to laying hen diets, however; the higher levels of pomegranate pulp has not the
same effects. Thus, higher concentration of fiber in upper levels of pomegranate pulp may negative influence on
the absorption of minerals. The egg yolk lipids included LDL, triglyceride was decreased, and the HDL was
increased when pomegranate pulp was added to layer diets. The pomegranate pulp decreased the blood
cholesterol. The previous studies were revealed that fiber and flavonoid or polyphenolic components have
hypocholesterolemia effects. The pomegranate pulp suppressed the plasma malondialdehyde. The concentration
of malondialdehyde is an index of lipid peroxidation. This antioxidant effects on the blood of birds is due to
flavonoid, polphenolic, ellagic acid, punicallagin components in pomegranate pulp.

1, 2- Associate Professor and Graduate student of Animal Nutrition, Animal Science Department, University of Birjand,
Birjand, Iran, respectively
(*- Corresponding author email: jhosseiniv@birjand.ac.ir)
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Conclusion: It is concluded that pomegranate pulp may be combined with multi enzyme be included to
laying hen diets with no any negative effects on performance and egg quality parameters; it also may improve
the yolk cholesterol and antioxidant properties of laying hens.

Keywords: Egg quality, Layers, Malondialdehyde, Performance, Pomegranate pulp
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Table 1- Methods for estimating effective population size
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Table 2- Methods and time period of data used for estimating effective population size
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Figure 1- Evolution of pedigree completeness index (PCI) and complete generation equivalent (CGE) in the studied

years
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Table 3- Effective population size estimated with different methods
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Introduction: The practices that make breeding programs effective in generating genetic gain results the
reduction in genetic diversity. The loss of diversity and the resulting increase in homozygosity may result in
decreased production and fitness of inbred animals. One of the important parameters in assessing the level of
genetic diversity of population is effective population size. Effective population size is a key parameter in
population and conservation genetics due to its direct relationship with the rate of inbreeding and the amount of
genetic variation lost because of random genetic drift. As a consequence, effective population size is usually
considered as a useful criterion for classifying the livestock breeds according to the degree of endangerment.
Classically, effective population size can be estimated from the rate of inbreeding between two successive
generations. However, in real populations with overlapping generations, the definition of a ‘previous’ generation
is quite difficult to establish and assignment of animals to various generations is not simple. A number of
methods are available to estimate the effective population size on the basis of pedigree in livestock populations.
However, when it comes to monitoring animal genetic resources not all methods are equally well suited and
depending on the conditions in the population under consideration, different methods may have to be chosen.
The objective of this study was to estimate effective population size in the breeding flock of sangsari sheep using
different methods and to select the best estimates among them according to the pedigree structure.

Material and Methods: In this study the pedigree information of Sangsari sheep collected in 28 years (1988-
2015) at breeding station of Damghan were used to estimate effective population size. The quality of available
pedigree information is of great importance when interpreting the results of pedigree analysis. Thus, the degree
of completeness of pedigree was assessed before analysis. For the whole file, the proportion of animals with both
parents known was computed by simple counting. The pedigree completeness index (PCI) was used to describe
the degree of completeness of pedigree. In addition, for each individual, the number of equivalent complete
generations (EqG) was computed. Effective population size was estimated using the six different methods. The
best method was selected considering some criteria such as time period used, subpopulation stratification,
stability of estimates and negative estimate for effective population size.

Results and Discussion: The proportion of animals from the whole file with two known parents was 70%.
The completeness of pedigree was low in the early years of the foundation of the center, however, pedigree
filling improved over time, with the most recent cohort of lambs having pedigree completeness index of 0.61 and
equivalent complete generations of 4.1. Accordingly, the pedigree had an acceptable completeness level for
estimation of the effective population size. Estimates for effective population size were different according to the
methods used for estimation. Estimated effective population size from N, — AF, and Ne-Coan resulted negative
values for some years in the time period of last generation interval, which is clearly meaningless and leads to the
rejection of these estimates. Another criteria for choosing the best method is the variability of estimates that
should be as small as possible. Here, we consider the square root of the residual after fitting a linear regression to
the yearly Ne estimates that should not be greater than 20. In all methods this criteria was greater than the critical
value (20) except for the methods Ne-Cens and Ne-Ecg, and Ne-Ecg has the smaller value between the methods.
Considering the necessary criteria, estimates from the method of individual increase in inbreeding (Ne-Ecg) were
chosen as the best estimates for effective population size in this pedigree. Average estimated effective population
size using this method was 131 animals.

Conclusion: Estimated realized effective population size was greater than the critical levels reported by FAO
(50) and Meuwissen (100). Also, the estimated effective population size in this study was in the range of

1- Assistant professor, Department of Animal Science, Ahar Faculty of Agriculture and Natural Resources, University
of Tabriz, Iran.
(*- Corresponding author email: mr.sheikhlou@gmail.com)
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estimates for some foreign and Iranian sheep breeds. Considering the closed nucleus with no entry of animals
from other herds, implementation of methods for preventing the losses of effective population size in the future
such as optimum contribution of parents is suggested.

Keywords: Effective population size, Inbreeding, Pedigree analysis, Sangsari sheep
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Table 1- Summary of reads from high throughput next generation sequencing
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49.73 98.22 100 5,077,923,400 50,779,234 He-1-A
50.14 98.22 100 5,076,077,400 50,760,774 He-1-B
49.80 98.24 100 5,073,494,000 50,734,940 As-1-A
49.86 98.25 100 5,072,987,600 50,729,876 As-2-A
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Table 2- Summary of reads from high throughput next generation sequencing
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Table 3- Significant terms of biological process in KEGG pathway for angiogenesis (FDR<20%)

Wawrd 5Pt s oL e %  P-Value FDR
Category Term Count

KEGG_PATHWAY gga04512:ECM-receptor interaction 9 15.25424 4.15E-06 0.004333
KEGG_PATHWAY 09a03320:PPAR signaling pathway 6 10.16949 0.001019 1.058334
KEGG_PATHWAY  gga04920:Adipocytokine signaling pathway 6 10.16949 0.001475 1.528821
KEGG_PATHWAY 0ga04110:Cell cycle 7 11.86441 0.003158 3.247776
KEGG_PATHWAY gga04510:Focal adhesion 8 13.55932 0.010421 10.35808
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Figure 1- ECM- receptor interaction in KEGG pathway. Star marks (%) show significant DEGs in this study involving
ECM-receptor interaction. Most of DEGs related to types of collagen and laminin ligands involving to integrin
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Figure 2— Protein- Protein interaction Network in angiogenesis showing clusters in ascites susceptible of B-line
pedigree Iranian meat type strain, Arian. Same node color shows the same cluster. large nodes: some 3D structure is
known or predicted and small nodes: protein of unknown 3D structure
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Figure 3- Protein- Protein interaction and co-expression network of up-regulated genes in ascites susceptible B-line
pedigree of Arian
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Figure 4- Cluster of CDK1 and its related up-regulated genes in ascites susceptible B-line pedigree of Arian
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Figure 6- Cluster of IL7R and its related up-regulated genes in ascites susceptible B-line pedigree of Arian
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Temperature-Induced Ascites Susceptible Chickens in B-line Pedigree of
Iranian Meat-Type Strain, Arian

V. Taghizadeh®- M. R. Nassiri?’- M. Tahmoorespur®- M. R. Bakhtiarizadeh*- A. Javadmanesh®
Received: 27-06-2017
Accepted: 07-08-2017

Introduction

Ascites syndrome is a metabolic disorder in late ages of meat-type chickens. The only commercial broiler
strain of Iran, Arian, has been incurred by this syndrome during a couple of decades ago. Due to susceptibility to
ascites and some poor performance issues this strain are wiping out from indigenous market. Prevalence of
ascites syndrome in commercial broiler of Arian is nearly 10% in average and in paternal lines it gets more
fatality. Role of genetic factors in arising ascites has been proven by former researchers. Fighting against this
syndrome through old methods are expensive and time consuming. Since presence of hypertrophy in a tissue
needs to make facilities such as blood vessels to providing oxygen and nutrients so studying on angiogenesis
pathway and its key important genes was directed. Whereas numerous organs engage the disease and among
them heart has key role for initiating and developing the disease, so genomic study dealing with next generation
sequencing (NGS) technology has been conducted to identify genes relating to angiogenesis and hypertrophy in
right ventricle of ascites susceptible birds.

Materials and methods:

464 one-day-old chicks from B-line pedigree of Arian strain have been reared up to 21 days at the same
rearing and nutritional conditions. At the age of 21 the rearing house was divided to 3 sections. Normal and cold
sections at the ends of the house and buffer section at the middle. 464 chickens were transferred from normal to
the cold section and kept the ambient temperature lower than 16 degrees for inducing ascites. 120 birds from
cold section were selected randomly and slaughtered at the age of 42. Those of birds having ascites symptoms
classified to ascites susceptible (As) and the other assigned to healthy (He). Samples of right ventricle was
picked up and stored with RNAase-Later in liquid N tank. Then 12 As samples and 12 He samples were chosen
for extracting total RNA by Biozol kit. After that every 6 samples in each groups pooled together and finally 2
As and 2 He samples prepared to make cDNA libraries for high throughput sequencer machine, llumina Hiseq
2000. RNA integrity score (RIN) were more than 7 for all samples. All small RNAs such as microRNAs, rRNAs
and tRNAs were eliminated by oligo dt beads and finally all mRNAs was used for preparing library. cDNAs as
long as 200 bp were selected for library. Sequencing has been done by BGI Company. For mapping, aligning,
and DE analyzing several softwares were used such as: Tophat, cufflinks, cuffmerge and cuffdiff. Then
significant DEGs imported to String for creating gene expression network and use DAVID 6.8 for investigation
gene annotation and pathway analysis and finally Cytoscape v. 3.5.1 was used for network and cluster analysis.

Results and Discussion:

Nearly 90% of reads mapped on genome reference. In ascites group among 125 DEGs 79 genes was up-
regulated and 46 loci was down-regulated. Among 125 significant differentially expressed genes (FDR<20%)
between As and He birds 59 genes were identified in a pathway in KEGG database. Gene ontology has been
shown that the most significant biological process term containing 9 genes in term of gga04512: ECM-receptors
interaction. The gene expression network analysis shows that average node neighboring was 3.763, network
heterogeneity was 0.9 and network centralization was 0.236. Cluster analysis depicted 3 significant clusters
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involving key rule in angiogenesis including Cyclin-dependent Kinasel (CDK1), ECM-receptors interaction and
Interleukin 7 (IL7) (p-value<0.05). Up regulating of CDK1 with CCNB1 and CCNB2 may activated maturation
promoting factor (MPF) that eventually induce cell division and proliferation in endothelial cells (ECs). Up
regulating COL6A2 shows its roles in remodeling of ECM-receptors that in turn involving in proangiogenesis
process in right ventricle hypertrophy in As birds. IL7 up regulated significantly (P-value<0.05) in As birds. This
factor can induce IL8 and Ang-1 secretion from ECs. These factors have key important role for vascular
remodeling and vascular tone in proangiogenesis and angiogenesis process. Studying on gene networks in
susceptible bird’s heart cells has been shown that over expression in angiogenesis related genes was seen
significantly in susceptible birds especially in ECM-receptor interaction, Cell division and IL-7 pathways as
well. All these recent pathways rule actively in angiogenesis process and vascular network remodeling. So after
finding these networks and related clusters it can be possible to find more extended studies on down regulated
genes in apart or together for using breeding improvement objectives.

Key words: Angiogenesis, Ascites, Gene Network, Gene Ontology, Pathway Analysis, RNA-Seq
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Figure 1- Confirmation of positive culture results using 1IS900 PCR and 1S900 PCR-REA (C1 to C3: culture positive
1S900 PCR; C+: positive control; 1 to 3: REA on culture positive results; 4 to 7: REA on PCR positive results)
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Figure 2- Electrophoresis of 1IS900 PCR results (M50: 50 bp size marker, C-: negative control, C+: positive control)
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Figure 4- Limit of detection of PCR and nested PCR reactions (M100: 100 bp size marker, C-: negative control, 1 to 10
and 11 to 20: 1 pg, 100 ng, 10 ng, 1 ng, 100 pg, 10 pg, 1 pg, 100 fg, 10 fg and 1 fg DNA template, respectively)
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Figure 5- Map strain typing using 1S1311 PCR-REA (M100: 100 bp size marker, 1 to 7: 1IS1311 PCR results, D1 to D3:
1S1311 PCR REA results)
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Introduction Mycobacterium avium subsp. paratuberculosis (Map) is a very slow growing bacterium that
solely infect the digestive tract and leads to Johne’s disease (JD) that is characterized by immedicable diarrhea.
Considering innate resistance and different transmission modes of Map and its possible role in development or
progression of some human diseases (mainly Crohn’s disease), strong zoonotic potential has been proposed for
Map. Diagnosis of JD depends on isolation of viable Map (culture), tracking of its consequences on host immune
system (ELISA) or amplification of Map genome (PCR). Fecal culture considered as gold standard for Map
detection but obstacles like very slow growth rate of Map, decontamination issues and its high expenses led to
development of alternatives like PCR based approaches to gain PCR advantages like high sensitivity, specificity
and rapidity for diagnosis of Map. Since no published report was found on Map infection status in Kerman, the
current study aimed to investigate the presence of Map in bovine feces samples using 3 different detection
methods including culture, IS900 PCR and 1S900 nested PCR. Also 1S1311 PCR-REA was used for strain typing
of Map isolates.

Materials and Methods 212 fecal samples were taken from 4 dairy cattle farms located in Kerman province,
southeast Iran. The fecal fractions for culture and PCR were prepared separately to inhibit potential cross-
contaminations. Per each sample, 300 pl of prepared inoculum was cultured on slope of Herrold’s egg yolk
medium (HEYM) alone, and two HEYM + 2.0 mg/L of mycobactin J slopes. Inoculated slopes were incubated at
37 °C for 4 months and monitored at biweekly intervals. After extraction of DNA from fecal samples, PCR
reaction performed in 25 pl volume and products were analyzed by electrophoresis on 2% agarose gels. The
samples were considered as positive if 413 bp amplified band was present. To avoid false positive results, a REA
approach using Alwl restriction enzyme was adopted. For 1S900 nested PCR reaction, 3 ml from 1S900 PCR
products were used as template. Resultant products were screened as before. To evaluate the limit of detection of
PCR reactions, the DNA extracted from confirmed MAP field strain culture was 10 fold serially diluted (1 pg — 1
fg) and the minimum detection level of PCR and nested PCR were observed. Strain typing of Map isolates was
based on 1S1311 PCR-REA.

Results and Discussion It takes 3-4 months of incubation for appearance of MAP positive colonies. Map was
detected in 32/212 (15.1%) of cultured samples. All colonies were verified as MAP using 1S900 PCR and REA
with Alwl. 44 positive samples were detected by 1S900 PCR (20.7%) while nested PCR was able to find 52
infected samples (24.5%). All isolates detected by PCR based methods were also verified as MAP by 1S900
PCR-REA. According to expectations, nPCR offered higher sensitivity than conventional PCR. However,
comparing the methods used in the present study showed that as a simple and cheap assay, nested PCR is
inherently successful in amplification even with rare amount of starting template and has the better ability to
detect the Map infection in fecal samples and can be used as a routine method in diagnostic processes. Although
this study was the first attempt to access the Map infection status in Kerman province, as summarized in table 3,
many studies were conducted all around Iran that can be compared with. Altogether, Map incidence in other
central Iran provinces (Isfahan, Fars and Chaharmahal and Bakhtiari) were between 14.1 to 31.8 percent of
tested populations based on examination of fecal samples. Considering that most of reported values came from
clinically infected or suspected animals, the estimates obtained in this study showed the possibility that the Map
incidence in Kerman province may be higher than other parts of central Iran, but it more investigations needed to
create a realistic scheme of Map infection status in Kerman province. Remembering that a copy of genome was
considered as equivalent to 5 fg of DNA, sensitivity analysis using serially diluted DNA preparations revealed
that the minimum detection level were 1 pg (200 genomes) and 10 fg (2 genomes) for PCR and nested PCR,
respectively. According to results, compared to nested PCR, conventional PCR is not sensitive enough for
diagnostic tests on field samples. Analysis of fragments produced after 1S1311 REA showed the presence of
explicit patterns of four bands for all obtained isolates that is the indication of MAP C type. Obtained DNA
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sequences from the amplified IS1311 locus was exactly consistent with previously published sequence for MAP
C type. S type was not detected in current study that was consistent with results of researches performed in
Razavi Khorasan province. Failure to find S Map strain was not surprising, since its global prevalence in cow
population is very low and hard to find. Also, there are few papers dealing with Map strain typing in Iran, so it is
conceivable to find S Map type in Iran’s cattle population if more research conducted in this respect.

Conclusion Although paratuberculosis is a global neglected disease, the situation is worse in developing
countries like Iran. Contrary to bovine tuberculosis, due to absence of a national program to control
paratuberculosis infection in Iran’s dairy herds, no reliable data is available for arrangement of tools for efficient
restriction of disease which leads to inadequate attention to JD and eventually receive the least priority to
control. Unfortunately, paratuberculosis as an overlooked disease, is a severe hazard for cows’ health and also
for economic activities related to dairy cattle industry. On the other hand, Map is still considered as an important
suspicious zoonotic agent which cause serious health problems for humans. Meanwhile, considering
aforementioned warnings, enactment of crucial health standards is vital to minimize the chance of infection
transmission to non-infected populations and alleviating health problems and economic losses due to Map
infection.

Keywords: Culture, Detection, Johne’s disease, Mycobacterium avium subsp. Paratuberculosis, nested PCR,
PCR
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Table 1- Species, Scientific name, length and accession number of Leptin gene used in the analysis of phylogenetic and
evolutionary

(5l ) o o1

i 290 SAS 0SS ‘:'Lﬁ':"‘""‘ 0;lowd Length gene (bp)
Species ( Scientific name) Accession number

Baluchi-camel () - 1940
Lama glama (LY ) KC295539.1 2683
Delphinapterus leucas () AF296671.1 1802
Delphinapterus leucas ( ) JN833619.1 2020
Myotis pilosus ( slas) GU230846.1 2046
Bubalus bubalis (4) NM 001290901.1 504
Bos Taurus (_lal 45) AJ512638.1 581
Zalophus californianus (b > ) AM157372.2 592
Halichoerus grypus (.| <S¢ ) AJ618982.1 759
Phoca vitulina (I <'s3) AJ618981.1 757
Bos Taurus (_lal 45) AM266811.1 467
Bos Taurus (_lal 45) AM266809.1 467
Bos Taurus (_lal 45) AM266810.1 467
Bos Taurus (_lal 4) AB003143.1 441
Macaca mulatta (o) NM 001042755.1 773
Xenopus laevis (acls 8) NM 001095714.1 1065
(5eS)Columba livia HG797022.1 608
Bos Taurus (_lal 45) XM 010804453.2 3003
Bos Taurus (_lal 45) NM 173928.2 2930
Ovis aries (wawss) XM 004008038.3 3004
Ovis aries musimon (s:.ss) XM 012131507.2 3006
Capra hircus (;,) XM 018046968.1 3004
Ovis aries (1iwes) XM 012177090.2 3001
Ovis aries musimon (ii.ws) XM 012131508.2 3003
Ovis aries (1awes) u84247.1 441
Capra hircus (;,) EF583947.1 441
Capra hircus breed Huanghuai ;) EU158187.1 444
Ovis aries (wawss) FR688115.1 425
Sus scrofa (<'s3) U63540.1 541
Sus scrofa obese (S45) GQ268935.1 522
Sus scrofa breed Tibetan pig (s's3) GQ240885.1 504
Sus scrofa Banna minipigs inbred (s's3) HM194604.1 504
Sus scrofa lean (S¢) GQ268936.1 513
Equus Ceballos () NM 001163980.1 2935
Felis catus (4,3) XM 006929352.2 500
Felis catus (4,3) NM 001009850.1 2935
Felis catus (4,3) XM 006929352.2 500
Felis catus (4,3) XM 006929350.2 500
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Figure 1- A: Quality DNA extracted from whole blood using Cinna gene kit in camel of Sistan and Baluchistan
Province; B: The electrophoresis of 2% agaros gel of PCR product (from 8 to 11) and products of endonuclease
digestion enzyme (from 1 to 7) of Leptin gene and M100 Ladder, Marker size of 100bp (Gene Ruler 100 bp) DNA
ladder, Fermentas.
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AGTACTCTCC ACCTGTTGCG CTTCCTCTAG GCGAGCCGGG TCTCTGAGGT CGGCTGAGGC
CGTGCAACCA TACAAGGTGC TGTCAGTGGA ATCGATGCCC TCCCACGTGT CCACGTATCC
TACAACTGCC TCTGCTCTCC CCTCCCCACA GCCCCCACTC CCTTCCTCCC CTTCTGCCCT
GACTGGAATC CTAGTGCCAA GGACCAGAAG GAGACGTAAA GGTCCTGTGT TCCCTGGGGA
AGTGACCAGA CCCCCCAGGA GCATCTCCAC TGGGTCTTCA TCCCATCTCT AAAACGTGCT
AATCATTGGG CATTCTTCGT GGTTGGAGCT GAACTCTGAC CCCATGAAGC TTCTCATGAC
CACTAGGTCT GCCTGTCAGG CCGCATAGAA AAAAATCTGT CTTCTTTCAC ATACAGCCCT
CTATGTACTT GCAAACAGCT GTCAATGTCC CCTGAGTCTT TTCTGTGGGG ACCACTTCCC
AGATGAGGTC TGTACTTAGA ATTAGGAAGA CTAAGTGTGA ATCCTCACCC TTCTGTTCTC
TGTCTGTAAA ATCTTTTTTT TTCCAACAAT GAAAGTTTTT TTTTTAAACT TTGTTTTGGG
GGGGGAGGCA AGGGAGGTAA TTAGGTTTAT TTATTTTTAA AGGAGGTAAT AGGGATTCTA
AATCCCACAG AGCCTCATTC ATGGCAAAGC ATTGCGCTCA AGGCTCTTTG AGCTATACCC
TCCACACTCT GGCCGGAAAA TCCTAAACCA GTTAAAGTTC CTTAATTTCT TTACAGCAGG
GTTTCCTCCC TCTAGGTAAG GGGACATACC TAATAGTCTC TACCAAGTCC GTAATGAGAA
TCAATCAAGA TAAAGCATGG GGACCCATCG CCCCCCATAA TACACCCCTG CGAGAACCAG
AACAAGAGTG CGAGACTACT TCAAAGGTTT CAGATGTGAC TTTAGATATC CCCCAGCCTA
AAGTTTACTT ATTGACCTGC GATTGAGCAA TCGGGAGAGC TTCATCTCCT GGGCCACTGG
GCATTCTCGA ACGTGGGCCG GTTTGTTCGC ATTGCTCGGG GAGAAGTTCG GTGGCTGGAA
GCTGGGACAG TTCAGAATCA GATGGAGTCT TGGGCATTTC ATAGAGAAAA ATCTGTATGT
CTCCTTACTT TCAAAATAGT CATTTGACAA GCTGCACATG ATGGATCCAG AGTGTGCCAA
CCTGTGTGGT GCAGGGAGTG CTGTGGGCTG GGGGCAGGGG GAGAGTCTCT CCTGGTAACC
GAGTTATTAG AGCAGAGGAG TGAGGTGGGG CATCGCTGGG GGTATGGTCT TGATCTTTAA
GGGGGTGGGA TTTCATGGAG AACCTGACTG GAGGAAGGAG TCTGCTCAGG GAGGAAGGGA
ATGAGAATCA CTGGGAATGG GGACCTTATG GAGGACCTCA ATGGCTGGGA AGAGGCTCAA
CTTAGTAAGA AGTAGGGATT CATGGCTGGT TCTATAGCAG AGGCATCTGG AGAAGGGAAC
AACTTGCAAA GGAGGGTCTA AAGTGGTGGG CAGGGTGGTT TGGGAAGGGC AGGAAGACAG
AAGTCCAGGA GACAAACCCG CAGGTTTGGC AGCCACCTGG GCACAAGAAG TAAGGGCTTA
GGCAGGATGA TGTGGAAGGG AGAAAGGAGG TACCAAAGGA ACAAACCTCC ATGCTTGTGG
GAAAGGCCAG GGTTTGCAGA GCTGACATCT CCCCCGCTGA GCAGTTGCTC TCCCCTTCCT
CCTGCACAGC AGTTGGTTTC TTCCAAGCAG AGGGTCACTG GTTTGACTTC ATCCATGGGC
TCCACCCTTT TTTGACTTTA TGCAAGATGG ACCAGACCAG GTTGATCTAC GCATCAGACA
CCACCAGTTT TCGTCACCAG GATCAACGAC AGTCCTATAC GGACTAGATC CCACAGAGCC
TCATC
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Figure 2- The contig of nucleotide sequences of Leptin gene in Baluchi camel in Sistan and Baluchistan province
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Figure 3- Phylogenetic tree for nucleotide sequences of Leptin gene in the studied species (0.2 nucleotide rate
substitutions per site)
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Table 2- Parameters of determining of natural selection process in the leptin gene in camel and other species

* ol 5345 I 5 15! 81 ool
(Parameter) (Value) (Standard error)
dn 0.65 0.077
ds 0.94 0.089

dy/ds 0.69 0.083

b o5l Kg) saims Lt (An/ds) (saae Jlude (US) wlawilss alols aisel dol 3 (6556 & a5 gtS g s () o aigal (lospusl s el &5 05928 95 @l i
Nucleotide changes that alter amino acids (dy), nucleotide changes that have not had an effect on the amino acid (ds),

the numerical value (dy/ds) represents the natural selection process.
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Table 3- The percentage of substitution nucleotides of Leptin gene in the studied species based on maximum likelihood

method
(Nucleotide)' w3 9IS s5 TIU C G
A - 3.55 5.60 18.54
T 4.27 - 17.91 5.58
C 4.27 11.36 - 5.54
G 14.19 3.55 5.60 -

it (o) JB il doyd e goy slael g (Sl ooblis amiils oaimdLis jlad gyl sliel amd o Ui |y gt 4 cndy Syl jl isls 1oy’
Each entry is the probability of substitution (r) from one base (row) to another base (column). Rates of different transversionsal
substitutions are shown in italics and those of transitional substitutions are shown in bold
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Table 4- Gene conversion regions of the leptin gene in different species

5 1 (b) Joswi 4l ashad Job  (Psi) (Sl
(Gene conversion regions)  (Length of conversion region) (Average)
Baluchi-camel (1-241) 147 0.12
(113-271) Baluchi-camel 180 0.13
151-380) (Baluchi-camel 241 0.13
181-342) (Lama_glama 271 0.13
242-373) (Lama_glama 308 0.13
(272-405) Lama_glama 342 0.13
Bos_taurus (309-436) 373 0.12
Equus_caballus (343-467) 405 0.14
(374-495) Macaca_mulatta 436 0.13
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Introduction: Leptin is a pleiotropic protein best known for regulation of appetite and fat storage in
mammals. While many leptin orthologs have been identified among vertebrates, an authentic leptin in birds has
remained elusive and controversial. Leptin, the ob gene product, is a 167 amino acid polypeptide known to play
a major role in regulating the fat stores of the body and is found in all eukaryotes, including mammals and in
invertebrates. In mammals, leptin functions as an adiposity signal: circulating leptin fluctuates in proportion to
fat mass, and it acts on the hypothalamus to suppress food intake. However, little is known about the molecular
evolution of the leptin sequence gene. Therefore, the aim of this study, we conducted an analysis of the
evolutionary and phylogenetic of the mammalian’s Leptin nucleotide sequences in native camel of Sistan and
Baluchistan province and compare with other species in NCBI gene bank.

Materials and methods: In this study, blood samples were collected from 50 camels, randomly from two
stock of Sistan and Baluchistan province. DNA is extracted from whole blood with phenol-chloroform method.
PCR amplification of 2000 bp from of partial ob gene including intron2 and xon3 of Leptin gene was performed
using one pairs of special primers. PCR product was digested with endonuclease Asuhpi enzyme and purified on
the agarose gel. Then, the sequencing of the digestion products was performed by the Sanger method. Data
sequence for other species was achieved and aligned by searching its genome database (NCBI). The nucleotide
substitution rate of the sequences (transition and transversion substitution rate) and molecular evolution
(including polymorphism site, conservation site and gene conversion) of the Leptin were calculated by maximum
likelihood and neighbor-joining (NJ) method respectively and phylogenetic tree was based on nucleotide
sequences constructed. Evolutionary and phylogenetic tree analysis was performed by using MEGAG6 and Dnasp
v5 software's. Finally, a fundamental measure of the relative importance of selection and genetic drift in causing
amino-acid substitutions is the dy/ds ratio. In this study was calculated with online package HIV_SNAP v2.1.1.

Results and Discussion: Results of alignment of DNA sequencing of two populations of camel in Sistan and
Baluchistan showed 99% similarity, but diversity showed distinct from other mammalian species. The results
showed that the transitional substitution was more than transversional substitution and ratio these was 1.58.
Totally, there were 591 mutations including insert, deletion and polymorphism sites at the DNA level of leptin
gene (ob gene) in different species but sequence alignment of the Leptin gene fragment revealed only 309
polymorphic sites and conservation area of ob gene was very small. Evolutionary pressures on proteins are often
quantified by the ratio of substitution rates at non-synonymous and synonymous sites. The dy/ds ratio was
originally developed for application to distantly diverged sequences, the differences among which represent
substitutions that have fixed along independent lineages. Nevertheless, the dy/ds measure is often applied to
sequences sampled from a single population, the differences among which represent segregating polymorphisms.
The dy/ds ratio of the Leptin sequences in this study (0.76) indicated that negative selection was accrued during
evolution. Phylogenetic tree for the leptin gene in different organisms show that seven categories in the
mammals such as camel, cows and buffalo, sheep and goat, pork’s, bats, cats and marine. Phylogenetic analysis
of leptin gene using Neighbor-Joining method showed that Baluchi camel population in this study has the
highest similarity with Lama among the Camelidae family.

Conclusion: Phylogenetic analysis of DNA sequence has played an important role in the study on evolution
of life. However, recent researches suggest in some cases phylogenetic trees based on the analyses of DNA
sequences may be misleading and that based on trees protein-based trees from amino acid sequences may be
more reliable. Similarities of between the two populations of Baluchi camel in this study showed that common
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ancestry and genetic similarity. Mutations and natural selection resulted in the development of new varieties,
new proteins and also stabilizes their performance during the evolution and advance progress toward their
performance has been purified. According to this study, protected areas make up a small part of leptin gene
sequence insures that this reflects the polymorphism of this gene as well as being susceptible to variations and
mutations, respectively. The results of dy/ds suggested that evolution in camel is different of other species.

Keywords: Evolution, Leptin, Native camel, Natural selection, Phylogeny
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Table 1- Effect of different concentrations of melatonin in Arabic ram semen on sperm quality parameters, total
antioxidant capacity and pH of semen after freezing-thawing (mM/mL)
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Means within same row with different superscripts differ (P<0.05).
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Table 2- Correlation between semen melatonin and Total antioxidant capacity with semen parameters
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Parameters Melatonin concentration Total antioxidant capacity
S S r=0.316 r=0.615
Total motility (%) P=10.684 p=0.270
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Progressive motility (%) p =0. 360 p =0.620
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Membrane integrity () p=0.424 p=0.164
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Total antioxidant capacity (UM/L) p=0.573
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Melatonin concentration(mM/mL) p=0.573

p=probability value
r=correlation
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Introduction Semen collection evaluation and addition of preservatives to increase storage period of sperm
are essential for successful artificial insemination. Cryopreservation of spermatozoa is becoming more important
because of new clinical requirements and current clinical practice. Although frozen-thawed semen has great
practical benefits for reproduction, it is widely reported that the cryopreservation process involving cooling,
freezing, and thawing induces serious detrimental changes in sperm functions. The viability, motility and
membrane integrity of mammalian spermatozoa decrease during the cryopreservation process. Many studies
exist as regards the effects of antioxidants on the cryopreservation aimed at improving the quality of post-thaw
semen. Antioxidant molecules could decrease the impact of oxidative stress and therefore improve Sperm
quality following the freeze—thawing process. Melatonin (N-acetyl-5-methoxytryptamine), a derivative of
tryptophan, is mainly synthesized and secreted by the pineal gland during the night in reaction to changes in light
levels. Melatonin can stimulate the activity of antioxidant enzymes such as SOD and GSH-Px. melatonin
scavenges a variety of reactive oxygen and nitrogen species in vivo and in vitro, signifying it has a powerful
non-enzymatic antioxidant property. It has been shown that the spermatozoa undergo a freeze—thawing process
produced high concentrations of reactive oxygen species. The aim of this study was to investigate the effects
different levels of melatonin supplementation (0, 0.5, 1, 2 and 4 mM/ml) in extender on semen characteristics the
Arabic ram after freezing-thawing.

Materials and Methods This research was performed at Ramin Agriculture and Natural Resources
University of Khuzestan in the fall in 2015. Semen samples were collected from 6 Arabic ram with an average
weight 73 + 3 kg by electro ejaculator twice a week. Sperm samples motility were assessed by Computer Aided
Sperm Analysis (CASA) after freezing and thawing. The pH, viability, abnormal sperm percentage, membrane
integrity and total antioxidant capacity were also assessed after freezing-thawing process. Pearson correlation
test was used to assess correlation of melatonin with routine sperm parameters (pH, viability, abnormal sperm
percentage, membrane integrity and total antioxidant capacity of plasma). Data analysis was performed using
SAS software. P<0.05 was considered significant.

Results and Discussion the Results of this experiment showed that the diluent of ram semen containing 0.5
mM/ml of melatonin improved the motility, membrane integrity and viability of Arabic ram spermatozoa
compared to the control. The total antioxidant capacity was highest in diluent contained whit 1 mM/ml of
melatonin. The effect of melatonin on the pH of semen at all levels was not significant. Cryopreservation causes
an irreversible damage to enzymatic activity and sperm organelles leading to a reduction in the sperm Kinetic
parameters. Composition of extender may also affect the freeze ability of spermatozoa and their fertilizing
ability. Many studies reported that melatonin has beneficial effects on preservation of mammalian sperm
function and improves the microscopic parameters of spermatozoa. Melatonin supplementation to ram semen
freezing extender protected spermatozoa from the cryopreservation injuries, as proved by post-thaw viability,
motility, intracellular ATP concentrations, DNA integrity, and fertilizing ability. It is suggested that melatonin
stimulates the activities of antioxidant enzymes. In consequence, melatonin reduces the number of free radicals,
ROS, and also may increases the production of molecules protecting sperm cells against oxidative stress. As a
conclusion, supplementation of melatonin in the freezing medium can counteract the adverse effects of the
freeze—thawing process on the motility, viability, normal morphology and plasma membrane integrity in ram
spermatozoa. The results were suggested that the protective effects of melatonin on spermatozoa were associated
with a reduction in LPO as a consequence of increasing the TAC and antioxidant enzymes activity.
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Conclusion Cryopreservation of sperm is an applicable technique in infertility management but it may
influence the post-thaw qualities of sperm, including morphology, motility, viability and DNA integrity. In this
research, we show that supplementation of cryopreservation extenders with melatonin provide a cryoprotective
effect on pH, viability, abnormal sperm percentage, membrane integrity and total antioxidant capacity. Overall
addition of 0.5 mM/ml of melatonin to the extender improved the most of spermatozoa quality characteristics as
well as total antioxidant capacity of semen after freezing-thawing process in Arabic ram. In the current study, we
observed no correlation between melatonin and pH, viability, abnormal sperm percentage, membrane integrity
and total antioxidant capacity of plasma.

Key words: Sperm, Motility, Membrane Integrity, Survival, Total Antioxidant Capacity
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Table 2- Chemical composition of angel carcass allocated to the experimental treatments (at the end of experimental
period (63 days)
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Figure 4- The men (£ se) ratio of lactobacillus bacteria to total viable count in the digestive tract in angel fish fed with experimental
diet at the end of experimental period (63 day)
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Table 3- Mean (+ se) of body weight, length, growth feed efficiency and survival of angel fish allocated to the
experimental treatments (during 63 days of the experimental period)
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Feed efficiency
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Survival rate (%)

(P<0.05).a03L oo )5 (ine M3 gy alita pu g ol Cindyyn (sla (pSilo

* Means within some row with different superscripts differ significantly (P<0.05).
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Introduction The aquaculture industry in the world, with an 8-million-dollar transaction rate, has 8% growth
annually. It also has the most value-added rate among different fishery activities based on the food and
Agriculture Organization (FAO). The angelfish belonging to Cichlid family, is known as a famous species in
this industry. This fish feeds on various live feedstuffs. Regarding the significance of suitable feedstuffs in aqua
feed industry, the live feeds used to provide nutritional requirements, immunity tuning and stimulation will be of
important. Tubifex worm, containing considerable crude protein, diverse sorts of amino acids and essential fatty
acids, has a deserving role and checking the nutritional value of Tubifex worm with aim of improving the growth
performance, boosting immune responses and survival rate, reducing expenditure cost and increasing
productivity is so crucial. The objective of the current experiment was to compare the effect of the cultured and
commercial Tubifex worm powder in the diet of juvenile angelfish on growth performance and immune
responses.

Materials and methods The experimental rations included 3 rations: 1) control ration as pellet 2)
commercial Tubifex powder as freeze-dried food and 3) the rations containing mass-produced Tubifex as freeze-
dried food. One-hundred thirty five Angel fishes with an average initial weight of 0.2+ 0.5 gr were tested for 63
days. The fishes were placed randomly into nine 920 liter-capacity of 15 fishes. The average temperature was
(27+1°C), pH (7.5£0.1) and dissolved oxygen (7.68+0.35) was regulated according to required conditions. The
length of light-dark cycles was considered 14 and10 hours, respectively.The fishes were fed 3% body weight in
three times a day (7, 13 and 20). Biometry was conducted at 1%, 31% and 63" days and the criteria related to the
growth performance, nutrient utilization efficiency and survival rate were computed.

At the end of the experimental period, five samples were taken from each aquarium, exposed to the air-
challenge for 3 min and bleed 3 h after challenge. After that, biochemical analyses including trypsin, amylase
and lipase were measured by using benzoyl-arginine p-nitroanilide substrate, starch and olive oil as substrate,
respectively through titration method. At the end of the experimental period, total immunoglobulin, lysosome
and complement, liver enzymes including ALT and AST were measured by kinetic enzymatic method and the
microbial parameters including (plate count agar, and lactobacilus conut were measured. Chemical analysis of
experimental diets including crude protein by Kjeldahl method, crude fat by Soxhelt extractor and ash by
electrical furnace were measured. Normality Test of was done by Shapior-wilk test. Analysis of alterations in
growth performance, nutritional and biochemical factors were done by one-way analysis of variance (ANOVA)
and comparing means based on Duncan multiple test using SPSS software, version19.0.

Results and Discussion The highest rate of final weight (about 30%), initial length (about 14%) and the rate
of special growth (about 27%) were belonged to the angel fishes fed on the diet containing cultured Tubifex. The
activity of the immunity parameters including total immunoglobulin, lysosome as well as complement were also
significantly higher in the treatment with the diets containing Tubifex after air exposure challenge. The activities
of the lipase, protease and amylase increased in the culturing Tubifex treatment in compared with two other
ones. The number of the intestinal lactobacillus indicated that the most colonies forming unit of lactobacillus was
significantly higher in angel fish fed the diet containing cultured Tubifex treatment. The results indicated that the
angel fishes fed on the cultured Tubifex showed higher weight increment, special growth rate, survival rate as
well as better nutrient utilization efficiency which may be attributed to the existence of higher rate of protein,
unsaturated fatty acids

Improvement of the immunity in fish fed the diet containing cultured Tubifex can be related to the role of
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lysosome as an important factor in natural perseverance for fishes, immunoglobulin as an important factor in
antibody secretion as well as complement which has a basic role in acquired natural immunity for the fishes. The
enzymes ALT and ALP which have an important role in using amino acids in oxidation process The increase of
intestinal LAB count in angel fish fed the cultured Tubifex can be enhanced absorbing nutrients, disease
resistance and finally, higher growth performance Considering the higher mortality rate among the larvae in the
first 20-30 days and the initial time of the active feeding because of changing the nutritional modes, use of
Tubifex worm powder as a live food may be effective in better growth function, external form as well as
promotion of immunity system for the fishes.

Conclusion Feeding the angel fishes on cultured Tubifex worm powder especially in the initial steps of the
active feeding may result in improvement in growth performance and some specific and nonspecific immune
responses.

Keywords: Tubifex Worm, Growth performance, Angel Fish (pterophylum scalare)
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