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Plasma metabolites Experimental diets P-value

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

LDL (mol/L)°

(P<0.05) sl o )15 sine OIS gyls S jriio pui Gy b i) o gl (3o
Means within same row with different superscripts differ (P<0.05).
!By-Products were used instead of alfalfa in 5 and 10 % based on dry matter intake.
2Blood urea nitrogen
3Aspartate Aminotransferase
“Alanine Aminotransferase
SLow density lipoprotein
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Table 1- Ingredients and chemical composition of basal diet for Holstein dairy calves

Diet composition

ab oy
Basal diet

b

Barley grain

&y

Corn grain

Ly Al

Soybean meal

A8 yise Al

Suger beet pulp

04 Dy oS

Choped straw

pAS g

Wheat bran

Calcium carbonate
Ve dlge g (Geling JoSo
Mineral-vitamin supplement!

10

50

29

Chemical composition (percent)  sise slgo oS 5
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Dry matter

PE OeSian

Crude protein
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Neutral detergent fiber
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Fat

oS’

Calcium
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Phosphorus

(PSS 2 ) puddplin LB (555
Metabolizable energy (Mcal/kg)?
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Net gain energy (Mcal/kg)?

90.50

22

21

4.5

0.81

0.52

2.81

1.26

YYD E pobog anlg V0o o D ppolig snly 8o v v e A uoling doly YO+ v tggls unling 9 (Sixe JoSo pSolS a’
VY s);; fw)f\ﬂ U,m] |°)§ VYO ] F)f A sf%}n..’\n f)f Y-/ s).é.mé F)f Y. “«59) F;V/V ‘p,,,mlf F)f VY- s)...im IP)f

%Sk OF (e p)5 VYO LS 5 e

"Every kilogram of minaral and vitamin supplement containing: 250,000 IU vitamin A, 50,000
IU vitamin D, 1,500 IU vitamin E,2.25 g Mn, 120 g Ca, 7.7 g Zn, 20 g P, 20.5 g Mg, 186 g Na,

1.25gFe,3 g8, 14mgCo, 1.25 gCu, 56 mg 1.
2ME = 1.1 * Digestible energy (Mcal/kg) — 0.45

3NEg =-0.003340 + 0.4979 BW/bw" 7>
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Figure 1- Body weight changes of Holstein dairy calves fed with the experimental diets
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Table 2- Feed intake, average daily gain and feed efficiency of Holstein dairy calves fed with the experimental

"o logs
il Treatments! P-Value? e
Parameter v v v v s SM T oM

Piacy [Shed)

("’”’f”s)d"” Srae 1136.34 1062.33 99546 117549 1102.89 138.07 0.90 0.13 0.12
Feed intake (g/d)
("’5,) “‘5”,0'5’“:“';‘}5‘ 498.01° 530.95° 54431% 662.51* 647.03® 3891  0.05 0.17 0.16
Daily weight gain (g)
(5’”"’;),5‘”5 e 466.90° 529.90° 556.10° 584.42% 58557 410  0.05 0.09 0.08
Feed efficiency (g/d)
("{5?1*5) “*J." 039 3788 39.96 4046 4052 4046 179  0.32 - -
Initial weight (kg)
('?591*5)%& 039 76.64> 8230 83.74% 9324 89450 336  0.02 - -
Final weight (kg)

o (B3 b Al ¥+ 8 (¥ g Al o+ b (7 il £l ol 2 oo T+ + 1o (¥ (0015 05,5) 99381 0y 5o () el sl
OeeSSgn SSgmgp p)5 <10
stal glas Sl ¥
PENPR R
(P <0.05) sl o Joisime glis (sl it it By b s, b (sl il
ITreatment consisted 1) milk without additive (control), milk + 40 ml pepper mint, 3) milk + 40 ml thymol, 4) milk +
40 ml cinnamon, 5) milk + 0.5 g protexin
2 Standard error of mean
3 Probability value

aMeans with different letters in a row differ (P < 0.05).
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Table 3- Blood metabolite concentrations of Holstein dairy calves fed with the experimental diets

i "o Lo
ol Treatments! SEM?  P-Value®
Parameter \ v v £ 5
(i w3 2 pSike) 5985 10.66 104.80 110.27 111.12 115.82 424 0.51
Glucose (mg/dl)
(5 2 2 5 o) gyl 54.18 46.16 47.23 46.68 49.61 2.82 0.28
Cholesterol (mg/dl)
W e o) dapeelSis 28.90b 26.08° 25.64b 32.24° 25.80b 1.63 0.04
Triglyceride (mg/dl)
(5 o2 2 25) I oo 6.40 6.54 6.56 6.54 6.56 0.11 0.81
Total protein (g/dl)
() o2 2 5 ) o] 4.20 4.11 4.24 4.32 4.30 0.11 0.68
Albumin (mg/dl)
[ 2 53 pScde) 019 13.81 13.37 13.40 11.98 12.20 0.81 0.43
Urea (mg/dl)
(2 2 5o1) 5"&.““")55‘*"‘ bk ) 48.18 48.57 49.90 48.33 47.10 3.67 0.98
Aspartate amino transferase (unit/l)
(= » ) {‘)"“3‘)39'*"‘ oY ) 14.06 11.33 14.14 11.31 12.29 1.30 0.36
Alanine amino transferase (unit/l)
WL{“” P P Se) el 10.70 10.99 10.88 10.94 10.71 0.17 0.69
Calcium (mg/dl)
(i w3 59 S o) s 6.25 6.34 6.03 6.29 6.21 0.20 0.85
Phosphor (mg/dl)
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(P <0.05) 528k oo s ine colis lyb e i By b sy s SlouSiba™®

ITreatment consisted 1) milk without additive (control), milk + 40 ml pepper mint, 3) milk + 40 ml thymol, 4) milk + 40 ml

cinnamon, 5) milk + 0.5 g protexin

2 Standard error of mean

3 Probability value

b Means with different letters in a row differ (P < 0.05)
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Figure 2- pH value (a) and NH3-N concentrations (b) of Holstein dairy calves fed with the experimental diets
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Table 4- Body measurements of Holstein dairy calves fed with the experimental diets

doxial B

"o

Treatments !

Parameter

v

SEM?

P-Value®

(aclo) o2 Jobo
Body length (cm)
Sin b o
0-56d
SinV-bor
56-70d

(e s5lo) cu glis)|
Hip height (cm)
Sin b o
0-56d

SV bos
56-70d

(o lo) o 20
Hip width (cm)
S O b ke 2188
0-56d

SV bor

56-70d

(30 gb) iz 590

Heart girth (cm)

Sin b o

0-56d

SV bor

56-70d

(procsils) oS5 Bae
Body barrel (cm)_
Sin b o

0-56d

SV bor

56-70d

(e sl) (8) o g £l
Withers height (cm)
S O b ke 30.20
0-56d
SV bor
56-70d

40.38°

50.46

82.70°

95.59

26.09

87.99

105.43

92.72

118.69

93.09

44.80°

52.25

86.93"

94.59

22.41

26.85

85.42

108.54

87.05

120.22

85.41

91.62

43.41°

53.44

86.23"

96.90

22.90

2593

86.95

107.20

91.97

119.14

83.49

93.13

46.49*

55.37

88.33°

95.93

22.05

27.35

91.06

108.62

92.44

120.12

89.51

93.57

43.25°

54.80

86.31°

95.96

21.94

25.96

87.95

103.66

94.12

117.78

81.43

93.95

0.93

1.45

1.48

0.38

0.92

2.87

2.59

2.32

2.58

2.37

2.75

0.005

0.88

0.91

P25 184 5 (85 o S T e (F gl o P o (1 i gl il Sl fon ¥ 4 1 (V {30l 09,5) o5l 5 b () riolof] sbaslos

+ 0.5 g protexin
2 Standard error of mean
3 Probability value

¢ Means with different letters in a row differ (P < 0.05).
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Table 5- Nutrient digestibility of Holstein dairy calves fed with the experimental diets

. "o logs

doxilp Treatments | SEM? P-Value?
Parameter ) v v ™ »
i oile s cllB 7939 6167 7236 7817 7540 469 0.06
Dry matter digestibility
Jlobepancdls 80.41 64.36 73.81 7936 77.36 391 0.07
Organic matter digestibility
Pl (g man Culld

s 65.84 6279 6638 6922 6488 3.44 0.29
Crude protein digestibility
G 0223 )3 Joloual b e LS 74.84 5087 69.10 7187 6441 472 031

Neutral detergent fiber digestibility

Sz, 5 10+ 55 (8 5 i o oo T 15 (¥ gl sl o o (il gl ool il o ¥ 4 o5 (F (3015 09,5) gl 0 o () ool syl

oSSg
A)IAJI.I...:I d'.b& u-:-<-‘]-:‘ v
ol ine Jloin] o "

Treatment consisted 1) milk without additive (control), milk + 40 ml pepper mint, 3) milk + 40 ml thymol, 4) milk + 40 ml

cinnamon, 5) milk + 0.5 g protexin
2 Standard error of mean
3 Probability value
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Effects of some plant essential oils and probiotic (Protexin) on performance,
nutrient digestibility and blood metabolites of Holstein dairy calves
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Introduction The present study was conducted to investigate the efficacy of inclusion peppermint, thyme,
cinnamon essential oils and also probiotic supplement (Protexin, Probiotics International Ltd., south Petherton,
UK) when added to whole milk on performance, some blood parameters, skeletal growth, and nutrient
digestibility of Holstein dairy calves.

Material and Methods A total of 25 Holstein dairy calves (10 females and 15 males; 1-10 days) with 42 + 8
kg of average birth weight were used in a completely randomized design in which calves were randomly
assigned to one of five different dietary treatments including 1) control diet without inclusion of any milk
essential oil supplementation, 2, 3 and 4) control diet + 40 ml (20 ml in the morning and 20 ml in evening meals)
per day of peppermint, thyme, cinnamon essential oils, respectively and 5) control diet + 0.5 g per day probiotic
Protexin. Calves were individually housed and bedded with straw that was replaced every day. Feed and water
were available ad libitum throughout the experiment. Calves were fed colostrum for 3 days and then fed with
10% of their birth weight until 80 days of age. The rations were iso-energetic. Ruminal fluid samples were
collected by esophagus tube after morning feeding at the end of study. Starter intake was recorded individually
and daily. The amount of feed consumed daily was calculated throughout the experiment from the difference
between the feed poured and the remaining feed. Edible samples from calves were kept in the freezer (-20 °C)
for approximate analysis experiments. Performance was analyzed in repeated measures of the mixed model
(PROC MIXED) including initial BW as a covariate (covariate structure: compound symmetry) with treatment,
week and their interaction as fixed components and animal as random effect. Structural growth data were
evaluated by GLM. Gender was considered a block but was not significant and drop from the model. A mixed-
effects regression analysis, which included calf and period as random effects and treatment and time relative to
weaning (before or after) as fixed effects, was then performed. Analytical model was Y = p + Ti + A + B (BWj
- X) + ej, where Y; was each observation, p was the overall mean, T; was the fixed effect of treatment i, Aj; was
the random effect of calve j in treatment i, B (BWj - X) was using initial BW as a covariate and e; was residual
error. Treatments means were statistically compared by the test of Duncan.

Results and Discussion The results showed that starter intake was not affected by the experimental
treatments (p> 0.05). However, calves consuming cinnamon essential oil and probiotic Protexin had higher daily
weight gain than other essential oils and control group (p <0.05). Calves fed milk without any additives had the
lowest feed efficiency but it was highest for calves fed whole milk based on cinnamon essential oil or Protexin
(p<0.05). Rumen parameters and ammonia nitrogen concentration were not affected by essential oils and
probiotic intake (p> 0.05). Ruminal pH value was lower in calves were fed milk supplemented with different
essential oils and Protexin than those fed control treatment (p<0.05). This decrease in pH by inclusion of
essential oil and Protexin was probably due to increased ruminal propionate to acetate ratio. Addition of
peppermint, thyme, cinnamon essential oils and probiotic Protexin to milk of Holstein calves had no detectable
effect on the mean concentration of glucose, cholesterol, total protein, albumin, urea, aspartate-aminotransferase
and alanine-aminotransferase (p> 0.05). The concentration of triglyceride in calves fed cinnamon essential oil
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was higher than that of other essential oils as well as probiotic Protexin (p <0.05). Inactivation of blood urea
nitrogen concentration by the addition of essential oils was associated with a significant lack of ruminal
ammonia nitrogen concentration. Increased ammonia nitrogen levels, more than the microbial requirement, lead
to absorption through the rumen wall and hepatic vein, and most of it is converted into urea in the liver and
ultimately increases in blood urea concentrations, which in this study did not affect the essential oils. Different
effects of Protexin on ruminal ammonia nitrogen concentration resulted in no significant blood urea nitrogen
concentration.

Hip width, heart girth, body barrel and wither height were not affected by the addition of essential oils, as
well as probiotic supplementation (p> 0.05). However, body length and hip heights were higher in the calves fed
cinnamon essential oil than the control group. The apparent digestibility of dry matter and organic matter in
calves consumed cinnamon essential oil tended to increase than the control group (p=0.06 and p=0.07,
respectively). The digestibility of crude protein and neutral detergent fiber was not affected by the type of
essential oil and Protexin supplementation in Holstein dairy calves.

Conclusion Overall, essential oils especially cinnamon and probiotic Protexin may improve growth and
performance by increasing daily gain and feed efficiency of Holstein dairy calves.

Key words: Blood and ruminal parameters, Calf, Essential oil, Protexin, Performance.
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Table 1-Ingredients and chemical composition of experimental diets (g/100g DM)

or
I Ration
Ingredients Jals A oy JoSe B Loy JoSe
Control  Supplement A Supplement B

a5y 20.44 20.51 20.51
Alfalfa hay
3 55 20.33 20.41 20.41
Corn silage
s lowl g 17.99 17.04 17.04
Barley grain, ground
o1 oluwl @) 16.99 16.04 16.04
Corn grain, ground
Ly Allous 13.79 13.84 13.84
Soy bean meal
518" dlous 6 6.02 6.02
Canola Meal
ale g 2 2.02 2.02
Fish powder
G sl edS S 0 2.01 2.01
CSFA!
Sl 0.39 0.38 0.38
Salt
Sl S e 0.76 0.76 0.76
Sodium bicarbonate
aeligl Sdme JoSo 0.79 0.79 0.97
Mineral/Vitamin premix
S S 0.34 0 0
Calcium carbonate
() obosds o8 5
Chemical composition (%)
(PSS 5 )5 1Ke) o pei A (555 1.64 1.7 1.7
NEL(Mcal/kg)?
Pl gy 17.8 17.7 17.5
Crude protein
&l ojlac 2.4 4.2 4
Ether Extract
S5 7.74 8 8.05
Ash
S edgd )d Jolomel b 30.3 29.9 30
Neutral Detergent Fiber
sl 0395 5D Jolomols b 19.4 19.2 19.4
Acid Detergent Fiber

S 0.5 0.4 0.35
Calcium
yhud 0.7 0.76 0.8
Phosphorus

o bl onls S
NRC b 0.5 dpulone”
! Calcium salt of fatty acids
2 Calculated according NRC (2001)
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Table 2- Fatty acid profile of diets (%)

e el g5 ol
Fatty acid profile Ration

Control Supplement A Supplement B
C16:0 17.75 14.37 21.59
Cle:l 0.2 0.12 0.46
C18:0 2.65 3.94 4.44
C18:1 21.43 22.11 29.92
C18:2 32 41.83 25.5
C18:3 11.3 8.71 6.69
ol
others 14.67 8.92 11.4
YKol 4 & Kol o
n6:n3 2.83 4.80 3.81
il O slaswl 20.15 18.31 26.03
et G (sl 79.85 81.69 73.97
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Figure 1- Weekly average of milk production in rations containing fat supplement compared to control.
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Table 6- Effect of experimental diets on milk fatty acids profile(g/100g fatty acids)

o o) S

Diet Parity P value
Ii:; Wi App JeSe s Blp JoSo g ) G eSa il oS8 e o Ol eSS ool oSS

Control  Supplement A Supplement B Primiparous Multiparous SEM  Diet Parity Diet*Parity

C4:0 1.9 1.55 1.59 1.73 1.62 0.12  0.1102  0.4607 0.1425
C6:0 1.87 2.08 1.92 2.05 1.87 0.13  0.4823 0.2344 0.9219
C8:0 1.63 1.22 1.37 1.41 1.4 0.12  0.1133  0.9825 0.7228
C10:0  3.01 2.36 2.71 2.63 2.76 025 0.2091 0.6412 0.9340
C12:0 346 3.15 3.25 3.33 3.24 0.33 0.8043  0.8223 0.6312
C14:.0 12.81° 9.06° 10.1° 10.47 10.84 0.85 0.0202 0.7143 0.9122
Cl4:1  0.41° 0.84° 0.61° 0.69 0.55 0.07 0.0023  0.0822 0.3433
Cl16:0 3297 27.77 29.22 30.03 29.94 1.77 0.1343  0.9614 0.8445
Clé6:1 1.38 1.47 1.49 1.46 1.43 0.09 0.6745 0.7543 0.8032
C18:0 12.75 13.76 13.4 13.4 13.2 0.51 0.3829 0.7291 0.8915
C18:1 23.6 26.68 26.37 25.84 25.27 0.99 0.0802 0.6222 0.0831
C18:2  2.82° 5.320 4.18° 3.79 4.44 0.52  0.0123  0.3129 0.2337
C18:3  0.28 0.22 0.19 0.22 0.23 0.03 0.1312 0.9102 0.1712
others 1.41 4.52 3.6 2.95 3.21 1.94 0.3363  0.4467 0.7824

(P<0.05) sl oo ylo gixe coglis (ghyls alio pu gy b Cindy ya (slopSile’

"Means in a row with different superscripts differ significantly (P<0.05)
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Introduction Cows need a lot of energy to produce milk in early lactation. Due to the low dry matter intake
in this period, it is necessary to increase diet energy concentration. Therefore, fat supplements are often used to
increase the concentration of metabolizable energy for reduce mobilization of adipose tissue in fresh cows. Many
studies shown that adding fat to diet of lactating cows, improves milk production and increases lactation
persistency. Increasing milk yield by 2 to 10 percent was reported in cows receiving fat supplement compared to
control. One of the limitations of using fat supplements for ruminant is its negative effects on digestion of fiber.
In some studies, using of unprotected fat sources reduced digestibility of fibers and milk fat percentage in early
lactation. In contrast, some researchers have reported that adding protected fats to the diet of lactating cows
increased milk production and had not negative effect on milk fat. The reason for this was minimum effect of
protected fat on ruminal fermentation. Usual protected fats include crystalline or prilled fatty acids,
formaldehyde treated protein encapsulated fatty acids, hydrogenated lipids, fatty acyl amides and calcium salts
of fatty acids. Calcium salts of fatty acids are lower degradable than other fat sources in rumen. More studies
should be done because of the low production of calcium salts of fatty acids in Iran and as well as the demand
for better quality of fat supplements.

Materials and Methods Twenty one Holstein cows were used under days in milk 30+8.5 with body weight
573 + 69.4. The cows were divided into three groups (3primiparous and 4 multiparous) and were offered
following rations for 100 days period:1- control (without fat supplementation), 2- ration containing fat
supplement A (laboratory made for this research in Bu-Ali Sina University), 3- ration containing fat supplement
B (Persia fat, Kimia Danesh Alvand Co, Tehran, Iran). Diets were designed to be iso-nitrogenous. After morning
milking and before feeding, cows were weighed and body scored in 30, 70 and 100 days in milk. The cows were
milked three times daily. The TMR was fed at 0530, 1430 and 2230hours daily. Feed intake and milk yield were
recorded daily and weekly sampling was performed to determine milk, feed and feces compositions. Milk
samples were analyzed for protein, fat and lactose. Feed and feces samples were analyzed for DM, Ash, CP,
ether extract and ADF. Digestibility of ration nutrients was determined using acid insoluble ash as an

indigestible marker. Blood samples were withdrawn on 45, 70 and 100 days in milk. Blood samples then were

centrifuged at 4 °C and 3000xg for 15 minutes. Then plasma was analyzed for glucose, cholesterol, triglyceride
and non-esterified fatty acids. At the end of the experiment milk samples were collected to determine milk fatty
acids profile. The fatty acids were determined using a direct method for fatty acid methyl ester synthesis using a
gas chromatograph. Data were analyzed as a completely randomized design using the MIXED procedure of
SAS.

Results and Discussion in this study using fat supplements had not effect on BCS. Dry matter intake was not
affected by diets. Milk production were higher in cows receiving fat supplement A than control while was not
different compared to fat supplement B. milk production increased significantly after two weeks. During the
treatment period, control increased milk fat percentage. Milk fat increasing was started in second week of
experiment. The amount of milk lactose increased due to the milk production increasing in cows receiving fat
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2-Associate professor, Ruminant nutrition, Animal science department, Faculty of Agriculture, Bu-Ali Sina University
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supplement compared to control. FCM was not different between treatments. In this study, fat supplement A and
B increased blood cholesterol. Amount of triglyceride increased but was not significant. NEFA and glucose were
not affected by diets. C14:0, C14:1 and C18:2 were influenced by rations. Percent of C8:0 was higher in control
than other treatments by 16 percent, it was not significant. Percent of C18:1 was higher in cows receiving fat
supplement A and B than control, but was not significant. Rations had not affected on nutrients digestibility.
Conclusion according to the results, fat supplement A can be used as fat source in early lactation.

Key words: Calcium Salt of Fatty Acids, Dairy Cows, Milk production, Milk composition.
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Table 1- Chemical composition and ingredients of basal diets.
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Ingredient (%DM) o oS s 0y

# 45 10
Barley
ey 6 32
Corn
P“\j (Sl o 5 10
Wheat bran
Lgw dlous’
Soybean meal
Sty
Alfalfa hay
P.A.:f OK
Wheat straw
&y ok 12 -
Corn silage
L e deling g (i bgla g )
Mineral and vitamin premix for ewe
Ty 0 dizalizg g Gdae boglsa iy 4
Mineral and vitamin premix for suckling lamb

4.5 19

22 20

44 5

bt U1
Chemical composition

(s 00lo doyd) ‘_ﬂ ok

Organic matter (%DM)

(&_i...b s3lo .A.a))) ol eS9y

Crude protein (%DM)
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Ether extract (%DM)
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Neutral detergent fiber (%DM)
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Acid detergent fiber (%DM)
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Non-fiber carbohydrates (%DM)
(s oolo dod) yrwSB

6.15 8.55
Ash (%DM)
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Metabolizable Energy (Mcal/Kg DM) ’ ’
(s 0ole duo)d) anedS 076 092
Calcium (%DM)
(Sis o0lo o)) Hiud 031 050
Phosphorus (%DM)
(Sis o0le dusyd) 5,565 053 0.24
Sulfur (%DM)
(s odle p S5lSTp )5 o) 59 23.4 57.4
Zinc (mg/kg DM)
(K3 0l p SolSTp S o) o 5.79 7.66
Copper (mg/kg DM)
(K3 0lo p SolSTp )5 o) (Aadgo 0.14 0.32
Molybdenum (mg/kg DM)
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D9 SISl £S5 (o Yoo g o 5 ¥/A o )5 ¥ ey ) oo Vo U8 p S o Ve jiud )Y+ unnlS £ )5V cpgibs
"Each kilogram of premix contains: 200,000 IU of vitamin A, 40,000 IU of vitamin D3, 4,000 IU of vitamin E, 600 mg of manganese, 600 mg of
zinc, 10 mg of selenium, 200 g calcium, 20 g phosphorus, 10 mg cobalt, 10 mg iodine, 2 g magnesium, 500 g sodium and 200 mg antioxidants.
2Each kilogram of premix contains: 250,000 IU of vitamin A, 20,000 IU of vitamin D3, 800 IU of vitamin E, 10 mg of vitamin K3, 10 mg of vitamin
B1, 25 mg of vitamin B2, 50 mg of vitamin B5, 15 mg of vitamin B6, 6 mg of vitamin B9, 0.20 mg of vitamin B12, 300 mg of manganese, 400 mg
of zinc, 5 mg of selenium, 160 g of calcium, 20 g of phosphorus, 10 mg of cobalt, 10 mg of iodine, 2 g of magnesium, 3.90 g of sodium and 200 mg
of antioxidants.



VFoe lausl ¥ ooyl AY als (ol pl (olo pole slpiunr gy 4y pio \4%

sloosh &yg0 4ol slooy g baine (S5 (slaacris |3
el & 33Lai MolS 25l B 53 5 oyloj anly y oad 1S5
il o o3 lis (Y dolee) b 55 o) (oylel o &8 w505
Yija = B+ Aj + Bj + ABjj + ey + epiju (v)

oles A By g 51 A ouSilie 21 Jae il
Al €l (5,54 90 o j g slesd Jlaze S AB el (5,5 055
b b Slee duslio A 2 05l 8l (sllas ebijia g ylow> B3las
Sobze Jis! pda o b Sl (glaials ain 905l 5l onlix
A5 el (P<e/+0)

Laghse (395 sladaiul 3

S psbots (V Jgi2) prw (o Sy g (e il
5 pYL dal b dy o s o o8BSl g yiuo
g e CBle (G5 51 8 59,5 ) hale] ko 59, 3 (P<+/-0)
Fom P9 5oy Cumad brgine g5 prw (redliglg )
Ve 3er 9 ol Sl om B Gy om Ll (P /00) 29 508l 5
Al odalidie (g gz olas yioli il o

Qdh o b b g GB0S losis 3 paw e clale
025 I (1l )3 p)S e /RO +/00) 1) )3 Jgeg)Sea VO L
o5 31 J8 st )3 pr o cllE oS (g psboas (1T) o
ol 3o gl b sllae ol )3 aubs dioly > iolel
oo Sk A (3981 &S 2035 IS ylSen g gaie (Sl
2 e S ko VIDY (gl 4l By b il (sl jio 0
Oleali 3 g 59y T g Glauls 1 8 59, Y0 55 Suis o3le S liS
oS sl osd Lo () 15 Low My o cale Ltl58] apn
e 35005 b slaals > e ()55 5 (Shsd Sl 5 il eali
ORI e ol Slaie e oy S (@l b dilaie >
() ol

o hF g Shes Ol jledliel o b @i b guas
o Mgl o CALE (38l s (e 39005 )lad sl ie )
4 e Sy p)5 e VF 099581 (1M) 28 Lol 8 50 p
2 e p5 e VIVA (gl a0y By b ()l slooys oy
GRIBI (53 oy e Mgy clald j5 Suis o3l p)SlS
Spo d e 029381 L (V) 55 (6,503 Gl (pimen (YY) 5D
OmouoMygly poo e 53 (3] ()lg 2 (slaoyy By 4y Sdne g
Cllad LoDl 53 (praMliglg ) 535" SIS 1) (193 py—
Fe S5 Goyb 5l onl Jsl s comw g0 (65l g,
33)5 (o el (11D)

9 B8 (i (Sale dw g g i loj ,3 0ad Agie (slaoy

8 el sl jgy 0> 3,5 alore ailig) )55 BRlj8) (ke
SxS 09 Biee (oo (0l Sl 8 59,5 +) Lo 8 o shss
2 i SRl S e Ve sl gy 50 Lol S ploxl
O P &S0 Sl 38 ] slaoyy & aol Jasy 55 055
f].) Lyt .‘09)).0 U9> dllbdu?u BVATY AW ul}:}bluf)s);" 9 Ve
oler sl A S a5 g glaes lime A Y 13 59y
Sl olisl a s ool (e dgl S g JolS o5 diges dugg sy
s odbo 09 03— 6)9]6"'? U9> dlhduw Dy pyw Cl)x'_wl
Rotofix 32A Juo) et 5l w A e @ 13 42,83 10 St &y dlaas]
Coglaes pyw sdiges i lis bl pyw g 105 (ol coblo
2 OromsMygly s g (] e 59y SIS (8 pslaieds 01
Wges jl.00s (6,345 3IUT lo; U oS 5lw 4 )3 —VA (sled
oo cale b eolatw | Sed sladomiw 13y gl JolST o5
Sloslatw b osds Wato (gloy pyw (o 9 (59, cdale 5 lo pyu
ey b ogesl oyl <8y ] (oS e i cuS jl eola !
blaglslaoys g (ise 98 oy oDy p (line 9 S5 stogid
Jodhgis (ol S €8 b o igly o oSl ool
9 S o9l S (5lo odlel by . ad s S 1 S pa
sty A3 plosl okl SlacS )l Joallygin > 58 4 baaiges
i it (gl J5dS sluss) ooy o slrasuwl ) (S0 ;lu]
slagygs ((malSgen clalé g co Soilon i) o B sl oS
Lol ¢ yln s5b cladlg) 3 (S Fv 5 Ve 4 0l atb,S
Joslawl b Ses slaasl bylad g s Jluw)l oBiulojl &
bl (155,01 cslo Coulter S8 Juo) Jobo ioylos olKiw

Loals 5 kel 3T

Gligy iy Ll g o (65 e Jl g V55 0 slaosld
s03lai MalS )b B 3 il lg 3JUT g, 5l ealiiul b Lao
Slaye Pl :Sbe Sygo 4 aodly Cpimen i (gyb] & 520
() 8sles) 13 2l T (9  lles o (e 5 25 (5
L B0S5) 55 g5 (o3l b 5) o iz s 2 e S
s Bla el oyl blite 5l cplplo 9o b gxe (slinis
Yijkl=|J-+Ti+A]'+Bk+eijkl (\)

SLA) ¢l jlag ST dasly (:Shop(Jao opl o
5 (ssz b BeS3) pk A g5 1B (5 b o3le) o i
Lol s 3



VAY L e g5 sladmiulyd 5y g 0,5os p o i yasmd] (048 53T oo )0 g g yrddle pai

agstee p o cpousMlig o g o SBELLE (o i jatnl o8 jlodlizal 51-F Jgua

Table 2- The effect of slow-release bolus of copper on serum copper and ceruloplasmin concentrations of ewes

1

pro bl

e Serum metabolites
Treatment oo o dglg o

Copper (mg/l) Ceruloplasmin (mg/dl)
sl 0.70 9.68
Control
oo 02 0.83¢ 11.80¢
Copper bolus
SEM 0.03 0.40
9
Day
EUBIN BTt S 0.63° 9.38"
60 days before lambing
Ol 3 o ey Ve 0.81° 12.02°
10 days after lambing
Ol 3 o ey B 0.83° 11.45
60 days after lambing
SEM 0.04 0.40
P-value
e 0.01 0.03
Treatment
39 0.02 <0.01
Day
% s
9 X o 0.20 0.09

Treatment X Day

(P<0.05) 123l o b ine ©slis el alite b Bops b gty claSilea®®
abMeans in column with different superscripts differ significantly (P<0.05).
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Table 3- Birth weight, weaning weight, and average daily gain in lambs born to mothers receiving slow-release bolus of copper.

Sl g 0js S5 5 s ligy iy VBl
Treatment Birth weight (Kg) Weaning weight (Kg) Daily weight gain (Kg)
sl 531 23.2b 0.20°
Control
o 2P 522 27.6° 0.25¢
Copper bolus
SEM 0.15 1.32 0.01
Gender
’ 5.25 26.0 0.23
Male
o3lo

5.12 25.6 0.22
Female
SEM 0.16 1.42 0.01
b e
Type of birth
91'? = 5.21 26.1 0.23
Singleton
g 4.90 24.1 0.21
Twin
SEM 0.20 1.72 0.01
P-value
Treatment 0.10 0.03 0.02
Gender 0.63 0.74 0.69
Type of Birth 0.18 0.84 0.96

b doyd o[+ Jlainl o 5 lapSilie o Hbne (gylel BB Baimd Lis cygian yb 5D iglisia gy g 2P
a5 Means in a column with different superscripts differ significantly (P<0.05).
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Introduction The provision of nutrients during the late gestation not only affects maternal status and
reproductive performance, but also affects prenatal and postnatal litter growth and offspring’s health. Although
trace elements are needed by the body in small amounts, they are essential nutrients for several metabolic functions
such as growth, development, reproduction, and immunity. Copper (Cu) is often one of the most limiting trace
elements for the fetus and neonate for normal development and copper play a major etiologic role in decrease of
fetal growth and development. Deficiency of copper impairs fetal growth and causes serious consequences and
can cause death. When intakes of Cu are deficient, maternal transfer of Cu to the fetus is insufficient for normal
development, and abnormalities to the central nervous system, skeleton, and metabolism result. In ruminants,
newborn animals are dependent on their dams for transferring nutrients via the placenta and mammary glands. To
our knowledge, little information is available on the effects of maternal supplementation of copper via intra-
ruminal administration of slow-release bolus at the late gestation on the copper status of ewes and their lambs.
Because the slow-release ruminal bolus cannot be used in the newborn lambs until weaning, this study aimed to
determine the effects of maternal supplementation of copper via intra-ruminal administration of slow-release
boluses at the late gestation (8 weeks prepartum) on performance and some blood metabolites of ewes and their
lambs until weaning.

Materials and Methods To evaluate the performance and changes in some blood parameters of lambs born
from ewes receiving slow-release boluses of copper, 80 Lori-Bakhtiari ewes (The fourth pregnancy with a body
condition score 3 to 3.5) were divided into two groups of 40 heads each in a completely randomized design.
Treatments were 1) control ewes and 2) ewes received slow-release boluses of copper, 60 days prepartum. After
parturition, birth weight, sex, and the birth status of lambs (singlet or twin) were recorded. Lambs were weighed
at birth and weaning at age 90 days. On the first day, days 10 and 60 postpartum, blood samples were taken from
the ewes, while the blood samples of their lambs were taken at age 10 and 60 days. Serum samples were used to
determine copper and ceruloplasmin concentrations in the ewes and their lambs, while iron, zinc, hematocrit, red
blood and white cells, and hemoglobin were only determined in the born lambs.

Results and Discussion The serum concentration of copper in the ewes were within the normal physiological
range of 0.55 to 0.95 mg/l. Serum copper and ceruloplasmin concentrations of ewes at the first day of experiment
were lower compared to days 10 and 60 postpartum (P<0.05), but similar between days 60 and 10 postpartum
(P>0.05). Lambs born from ewes receiving slow-release bolus of copper had higher weaning weight, average daily
weight gain, copper and ceruloplasmin concentrations, hematocrit percentage, red and white blood cell counts, and
hemoglobin concentration compared to those born from control ewes (P<0.05). The serum concentration of
ceruloplasmin was higher in lambs born from ewes receiving two boluses than those born from ewes receiving
only one bolus (P<0.05). Ceruloplasmin concentration is also a reliable indicator of copper deficiency as it carries
between 60-95 percent of serum copper, and changes in serum copper concentration usually parallel the
ceruloplasmin concentration in the blood. Lambs born from ewes in the control group had lower serum copper
concentrations, and 3 lambs in this group showed the symptoms of paralysis, especially in their hind legs,
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imbalances, dog sitting, and lost appetite. Adequate maternal intake of Cu is essential for development of the
central nervous system (CNS) of the embryonic lamb. Consequences of Cu deficiency during intrauterine life may
include gross brain lesions, with affected lambs born dead or dying shortly after birth.

Conclusion Overall, serum copper concentrations of ewes were in the normal range, but lambs born from ewes
received slow-release copper bolus had greater weaning weight, average daily weight gain, serum copper and
ceruloplasmin concentrations, hematocrit percentage, hemoglobin concentration, and red blood cell count
compared to those born from control ewes. In conclusion, the results of the present study showed that lambs were
benefited from copper supplementation of their dams via intra-ruminal administration of slow-release boluse of
copper in the late gestation.

Keywords: Ceruloplasmin, Copper, Lamb, Sheep, Sulfur.
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Table 3- Changing chemical composition and digestion (DM basis) and in vitro gas production (IVGP; ml) parameters of wheat
straw (WS) treated with Zeuzera pyrina L. gut bacteria!

. , O b JE 3! Jrwiliy o
2 loss O els P ey e 5 o frdgzie oy ST
Treatments Weight loss CP Lignin ME (MJ/kg td c
IVDMD b
DM)
P ol
WS
(55 pa5 ol 247" 3.73b 8.122 34.5b 5.93b 46.3b 0.038
WS (control)
Algls Syl +pu5 o8 4.47° 4.44b 7.96% 36.4% 6.06% 52.6% 0.041
WS + E. cloacae
35l oS8 sl +p5 o 4.81° 4.68° 7.56% 37.3® 6.10% 54.9° 0.044
WS + 8. sciuri
Py SlissrtpaS o 4.08° 4.55b 7.92: 35.1° 6.05% 5.2 0.041
WS + Brevibacterium sp.
S byl +pu5 o 8.20° 5000 7400 39.5° 6.22° 58.4° 0.048
WS + bacterial mixture
S Sile 5 bkl cllas
Orlen )l ¢ 0.739 0.534 0.152 0.971 0.058 2.03 0.002
SEM
Is, 2 N
Sobine Jla> <0.01 0.03 0.04 0.03 0.05 0.02 0.11
P-value
ST
(55 Sty 4L 1.78¢ 5.03° 12.4 31.3b 5.64 42.1° 0.036
ST (control)
IolS 135y 4l +asLis
AwlglS S g il + a3 Ll 4.56° 6.29% 11.9 33.4% 5.76 50.42 0.039
ST + E. cloacae
| ol +a5L3
s u“f ’f Al el 4.78° 6.55° 11.7 34.3® 5.84 50.8° 0.042
ST + S. sciuri
S\, L
il ieainat 3.14° 6.04% 11.8 32.1° 5.84 49.5° 0.040
ST + Brevibacterium sp.
b iSL bglseo +asls
wbySt 91"" e 6.29° 7.29° 11.8 36.2° 6.05 53.8° 0.044
ST + bacterial mixture
b )il cllat 0.277 0.432 0.277 0.912 0.098 1.28 0.004
SEM
S Jlozo! <0.01 0.04 0.09 0.02 0.10 <0.01 0.34
P-value

(P <0.05) szl o jb bne cglis gy aliia pé gy b gty (sl Silo'
"Means in a column with different superscripts differ significantly (P < 0.05).

0955 95 gl L oa b (591,3 slai L o] & a0 (P<+/-0) 01 53l Jlosi )3 35 W l3e ot S B Liyes el
Celw 8 ol 0 58 Wg olie xSl sl Sola gy Sl S5 slaylows plw b a8 sel iy 4 b ySb byl L
et b dusline 3 5L iSh bolsee b o pudl jlasd )0 () guwlisSl (P<eo0) b s (g e gles ol jlays 55 9,500

Load 65918 sloslasi b o iz pn o(P<e/-0) 43 Jo b salis 2 s I8 S 55 el YA gloj )3 55 g liee i
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Figure 1- In vitro cumulative gas production of wheat straw treated with Zeuzera pyrina L. gut bacteria during time of incubation
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Figure 2- In vitro cumulative gas production of sugarcane tops treated with Zeuzera pyrina L. gut bacteria during time of incubation
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Table 4- Concentration of volatile fatty acids (VFA; mmol/l) and ammonia-N (mg/dl) and pH of wheat straw (WS) treated with
Zeuzera pyrina L. gut bacteria'

sl J§ . o . * e
o o 5 il ligerg Slydgs Sl 95! alyl, lyllggs! & Sl I
Treatments 722 Acetate  Propiomate  Butyrate Iso- Valorte Iso- M PH Sl

Total (A) (P) butryrate valerate  “Usmaxn NH3-N
VFA AP

(J55) puis o8 31.9° 21.8 7.17 3.20 031 0.35 0.59 305 623 116
WS (control)
alslS” g 3l +paS oS 33.1 23.1% 7.33 3.43 033 0.37 0.65 315 617 121
WS + E. cloacae
o5 habliad 5 o5
N 33.7% 247 7.33 3.83 035 0.42 0.64 3300 618 125
WS + 8. sciuri
PS5l Mand "K, 32.7° 2430 7.47 3.63 0.35 0.36 0.62 3.34% 616 12.3°
WS + Brevibacterium
25k byl 495 ol
WS + bacterial 36.7° 26.8° 7.43 430 0.34 0.41 0.67 359 608  13.5°
mixture
g“g\;" bl slas 0.97 0.86 0.52 027 0.034 0.035 0.039 0.10 0'503 0305
s Jloo! 0.04 0.02 0.75 0.11 0.56 0.64 0.59 004 011 002
P-value

2390 &l 53 0 (Safslom 635]8 wsllas Sl aslllas
b sl 5l S o Lo p als o g S olS im0
S5 3 5 oS 5 Al gl 3510951 Jols 025
2 dgplaw o bole (sol> lo pog—ad 4 g psySbisy
ol b osali o (2udl oole 4565 2 W818) wald Hlewi b du slis
092> Slam Ty ogdle bl3 o5 )3 & o oLt b
2989,5en s Pl i g (S 35 Jos oyt 395
g Seid odlo s Wb ilEl e e ploul s bl (clodg,
S9b b pog—ad 4 oL Sl sla)lesd ) (WS (e lals
ol 5 8L o eanlia )3 bls p 5 se3, 2 5T bglss
bwgi JolwsiSd 5 oS s 25 9 b SL b eiad
GO (IYAY) (2l nl b llae ol )5S0 (sladl
01 1 (68l A bawg atin § e 4 puiS olS (g9l 3 4S5
b duylio )0 (gynin Siis oole ad 1L caw 4l yee 02,
(A) M sl Hles
gl gl 0 Sis oalo (b LWL HeSie adllas (o
dalllas )5 a8 3505l Wb g gl ple i (weSs yaw |
3 oS g 93y )3 Sid o3l (3 AL e Sl
alyge 5029, Slas S L paiS ol (6518 Lk oad (5155 olie

(P<0.05) 33l o 5l sime cigles (gl aliio pe Bgys b (5w yo sl Silio)
"Means in a column with different superscripts differ significantly (P<0.05).
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Sosd gl O sl | S i (568 g (i
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3 iS5l 5l oad (sygl8 sla e b ol wip s
Ol Gya sl cldale Dl Lis Solas gy oSl eSS slidliul
b &S 502 liee ooyt S bsloee b oad (651)8 Jlos
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Table 5- Concentration of volatile fatty acids (VFA; mmol/l) and ammonia-N (mg/dl) and pH of sugarcane tops (ST) treated with
Zeuzera pyrina L. gut bacteria!

o el o i, o s Comd 09y
oo PR sl 5 s Usw2 i NFOSY i Waoil oo P
Treatments e Acetate  Propionate Butvrate Iso- Valerate Iso- o pH -

Total VEA (A) P) tyr butyrate valerate SRIRIR NH;-
A:P N

(J5) St 3L 29.9° 20.6° 6.63 2.87 0.28 0.30 0.52 3.11° 6.28 12.4°
ST (control)
Algls’ g il sl 32.1% 22.1% 7.13 3.11 0.31 0.34 0.58 3.12% 6.19 13.1%
ST + E. cloacae
S5 s
& 55l 32.7% 23.7° 7.20 3.50 0.34 0.36 0.59 3.4]% 6.22 13.4%
ST + S. sciuri
potrSbisayaslipm 31.7 23.3b 7.37 3.51 0.32 0.33 0.56 326 618 133
ST + Brevibacterium
b Sl byl L
ST + bacterial 35.1° 26.1° 7.30 3.97 0.33 0.35 0.58 3.53? 6.13 14.5%
mixture
0SSbe 3l (gl 0.91 0.69 0.64 0.46 0.022 0.041 0.045 0.102 0.06 0.438
SEM 9
Sobine Jlo! 0.03 <0.01 0.76 0.53 0.43 0.87 0.82 0.03 0.21 0.04
P-value

(P<0.05) ssb oo sl ixe coglis (hyls aliio pé Cgyn b ygiar o (slo pSilio!

"Means in a column with different superscripts differ significantly (P<0.05).
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Introduction': There is a shortage of animal feed and water resources in many countries around the world.

Numerous agricultural by-products are produced annually in all countries, thus their proper use is often a useful
means of overcoming this problem. Large proportions of these materials are important feeds for ruminant animals
and can be used as a potentially significant source of energy. However, the use of these materials as ruminant feed
is limited because of their complex structure, low protein and high lignin content. Different physical and chemical
methods have been used to increase the nutritive value of such by-products. Although these methods have
advantages, they are costly, relatively ineffective and environmentally unfriendly and require the application of
technology. Recently, biological processing of lignocellulosic biomass has been considered as an alternative
approach. Three groups of organisms are able to biodegrade lignin namely, white rot fungi, some soil microbes
and termites. In recent years, increased attention has been given to the role of bacteria in lignin degradation in
agricultural by-products. Insects that utilize wood as a food source are beetles, cockroaches and termites. Termites
are especially well known for their ability to break down the lignin barrier and digest carbohydrate polymers.
Researcher has isolated 3 bacterial species from the Anacanthotermes vagans termite gut, including Bacillus sp.,
Enterobacter sp., and Ochrobacterium sp. These bacteria could grow on different media containing lignin and
lignocellulosic materials prepared from water extracted wheat straw and sawdust as a sole source of carbon and
energy. In another study three bacteria include Bacillus licheniformis, Ochrobactrum intermedium and
Microbacterium paludicola were isolated by culturing the gut contents of the termite Microcerotermes diversus
on different media containing lignin and lignocellulose as a sole source of carbon and energy. Isolates could
partially change the chemical composition of the wheat straw and date leaves, while nutrient digestibility
increased. However, Zeuzera pyrina L. is also another insect which degrade lignocellulose. Larval tunnels in the
wood and girdling burrows under the bark are visible at the ends of broken stems. Numerous partly broken
branches with dead brown foliage hanging in tree crowns are characteristic of heavy infestations. In our
knowledge, little work has been done on the isolation of lignin and lignocellulose-degrading bacteria from gut of
Zeuzera pyrina. Therefore, the aim of the present study was to isolate and identify symbiotic lignocellulosic
degrading bacteria from the Zeuzera pyrina L. gut, and to investigate their effects on the nutritive value of wheat
straw and sugarcane tops as ruminant feed.

Material and Methods: This experiment was conducted in animal house and laboratories of Lorestan
University. Two Lori cows (about five years old) with permanent rumen fistula were used as rumen liquor donor
in present study. A two-week diet adaptation period was followed by collection of the rumen contents from each
cow before the morning feeding. The aim of the present study was investigate nutritive value of wheat straw (WS)
and sugarcane tops (ST) treated with bacteria isolated from gut of Zeuzera pyrina. For this purpose, first, based on
16S rDNA sequence analysis, 3 bacteria including Enterobacter cloacae, Staphylococcus sciuri and
Brevibacterium sp., with lignin and lignocellulose-degrading potential were isolated from gut of this insect.
Thereafter, each of WS or ST were processed with these isolated individually or with mix of them (totally 4
treatment group for each substrate) in liquid medium. Chemical composition, in vitro gas production (IVGP) and
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fermentation parameters of these two processed by-product were determined compared to control treatment.

Results and Discussion: Results showed that highest amount of dry matter (DM) loss, crude protein, in vitro
DM digestibility and metabolizable energy was observed in both substrates (i.e., WS and ST) treated with bacterial
mixture of Zeuzera pyrina compared to control. Highest volume of IVGP and potential of GP (b) were observed
after processing by bacterial mixture of Zeuzera pyrina compared to control treatment (P>0.05). Highest volatile
fatty acid (VFA) concentration, acetate, acetate to propionate ratio and ammonia-N concentration were observed
in substrates inoculated with bacterial mixture in comparison with control treatment (P<0.05).

Conclusion: In this experiment, we isolated three bacteria including Enterobacter cloacae, Staphylococcus
sciuri and Brevibacterium sp., with lignin and lignocellulose-degrading potential from the gut of Zeuzera pyrina.
Processing WS and ST with these individual bacteria, especially media containing their mixture improved their
nutritive value as ruminant feed via increasing DM digestibility and VFA production.

Keywords: Gas production, Lignocellulose, Nutritive value, Ruminants, Zeuzera pyrina
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Table 1- Ingredient and chemical composition of the experimental diets
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Ingredients (%) Basal diet Basal diet + 5% flaxseed Basal diet + 10% flaxseed
b 17.3 17.3 17.3
Alfalfa

59 e 27.2 272 27.2
Corn silage

pu5 o 12.5 12.5 12.5
Wheat straw

7 23 18 13
barley

P g 13 13 13
Wheat bran

IS s 5 5 5
Canola meal

OL’.’S &ily 0 5 10
flaxseed

Premix

S 1 1 1
salt

oy (besd I3z

Chemical composition

PRS2 SIS B ) somdgilio 555

(S oske 2.36 2.36 2.36
Metabolizable energy (Mcal/

(KgDM

AR
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!Composition of animal meat per kilogram: Vitamin A 500 thousand international units, Vitamin D3, 100 thousand international

units, Vitamin E, 250 thousand international units, Iron, 3 thousand mg, Manganese, 2 thousand mg, Zinc 3 thousand, Cobalt, 100
Mg, phosphorus, 90 thousand mg, calcium, 180 thousand mg, sodium, 60 thousand mg
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The effect of dietary flaxseed supplementation on sperm fatty acid composition,
semen quality attributes and some blood parameters in Kurdish ram
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Introduction Reproductive performance of domestic animals has a great impact on the profitability of the
farms. It has been shown that several factors such as breed, age, season and nutritional management affect the
quality of the produced semen and consequently fertility of rams. Among various nutritional factors influencing
semen quality, fat has a great impact on both quantity and quality of produced spermatozoa so that its value is
correlated with cell membrane fluidity, potent intracellular signal transduction molecules, and susceptibility to
oxidative damage. It has been postulated that by participating in sperm plasma membrane fatty acids (FA), the
ingested fat can change the ratio of polyunsaturated to saturated fatty acids (PUFA: SFA) and thereby improve
several aspects of sperm quality. Also, lipids comprise a wide-range class of molecules that not only is served as
a source of energy but also play a crucial role in the structure and function of spermatozoa. Dietary n[13 PUFA
supplementation has also shown to improve semen quality parameters in rams. Flaxseed oil contains up to 90%
PUFAs, of which about 50% is a-linolenic acid. Several studies conducted during past decades indicate that dietary
flaxseed supplementation improves sperm parameters of different species such as bovine, goat and rabbit.

Materials and Methods Fifteen mature 3-5 years old Kurdish ram weighing 6542.5 kg (mean +SE) were
randomly allocated into three groups during 12 weeks of the experimental period. Animals were individually fed
a standard basal diet supplemented with different levels of flaxseed. Treatment included FLS-0 (basal diet;
control), FLS-5 (basal diet containing 5% flaxseed) and FLS-10 (basal diet containing 10% flaxseed. Blood and
fresh semen samples were collected at weeks 1 and 12 of the experiment. The collected samples were examined
for sperm concentrations, sperm motility, viability, acrosome integrity, host test and fatty acids profiles. The testis
circumference was measured with flexible cloth tape. The largest circumference of the testes and both scrotum
was measured after pushing the testes firmly into the scrotum. To measure plasma concentrations of glutathione
peroxidase and testosterone, blood samples were collected from the jugular vein of all the rams at the beginning
and after 1 and 12 weeks of feeding experimental diet.

Results and Discussion Flaxseed supplementation did not affect testicles circumference, however,
supplementation of flaxseed increased plasma concentrations of testosterone in (10% flaxseed) FLS-10 group
compared to (5% flaxseed) FLS-0 (P<0.05). Treatment, time and their interaction did not affect glutathione
peroxidase (GPX) activity. Semen concentration, proportion of live sperm, total motility and plasma membrane
functionality was higher in FLS-10 compared to FLS-5 and FLS-0 groups (P<0.05). Flaxseed supplementation
tended to increase percentage of sperm with normal acrosome (P<0. 01); however, percentage of abnormal was
decreased in FLS-10 compared to the other corresponding groups (P<0.05). Treatment, time and interaction effect
of treatment x time did not affect LIN, STR, ALH and VCL (P>0.05). However, BCF and VSL were improved in
FLS-10 group as compared to the FLS-5 and FLS-0 group (P<0.05). A significant interactive effect of treatment

1-Department of Basic Sciences, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad, Mashhad, Iran

2- Associate Professor, Department of Clinical Sciences, Faculty of Veterinary Medicine; Ferdowsi University of
Mashhad, Mashhad, Iran

3- Associate Professor, Department of Basic Sciences, Faculty of Veterinary Medicine; Ferdowsi University of Mashhad,
Mashhad, Iran.

4-Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran

(*- Corresponding Author Email: umfallah@um.ac.ir)

DOI:10.22067/ijasr.v1313.87332



YV gl S Sloogas « 0y ol oS 5 o 0 LS ails JoSo il o1y 1K0n g 059 18

x time was noted for VAP, where flaxseed supplementation did not affect VAP at first week of the experiment but
higher VAP was recorded in FLS-10 compared to FLS-0 and FLS-0 groups after 12 weeks of flaxseed feeding
(P<0.05). Flaxseed supplementation did not affect percentage of myristic, palmitic, stearic, oleic, linoleic, EPA
and DPA, but the proportion of DHA, and the ratio of n-3:n-6 PUFA and SFA:PUFA was affected by the treatments
(P<0.05). Dietary inclusion of flaxseed increased proportion of DHA and n-3: n-6 PUFA ratio and decreased SFA:
PUFA ratio in FLS-10 compared to FLS-5 and FLS-0 (P<0.05). The interactive effect of treatment x time on DHA,
n-3: n-6 and SFA: PUFA ratio revealed that there was no significant effect between treatment after first week of
the experiment; however, proportion of DHA and n-3: n-6 PUFA ratio was higher and SFA: PUFA ratio was lower
in FLS-10 compared to FLS-5 and FLS-0 (P<0.05). the significant correlations between addition of 10% flaxseed
and most of the evaluated semen characteristics including live sperm, total motility, plasma membrane
functionality, and acrosome status following 12 weeks of treatment feeding was in agreement with previous
findings in male goat and rabbit. Other fatty acids concentrations, such as, linoleic acid, and docosahexaenoic acid
(DHA) was improved by dietary flaxseed supplementation.

Conclusion It can be concluded that adding 10% flaxseed to the Kurdish ram diet out of the breeding season
can improve sperm quality. Sperm fatty acid composition can also be affected by dietary fat. But more research is
needed to look at the effects of other flaxseed products, such as oil and powder. It is recommended that similar
studies be conducted during the breeding season and with other amounts of flaxseed.

Keywords: Fatty acid, Flaxseed, Omega-3, Kurdish Ram, Sperm
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Table 1- Ingredients and chemical composition of experimental diets (1 to 21 days)
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First treatment
(control)

Yoy
Second
treatment

Yoy 5
Third
treatment

Yog 5
fourth
treatment

Bog)S
Fifth
treatment

SN

Corn

L s’

Soybean meal

S (el Cluls

DDGS

Calcium carbonate

Lgw (95

Soybean oil

Slad ppudS' 62

Di-calcium

phosphate

Salt

o=l

L-Threonine,99

osgsemJ! 62

DL-Methionine,98

L1 g b=l

L-Lysine HC1,78

S dge JoSa'
Mineral supplement!

digaling JoSa'

Vitamin supplement?

58.5

35.2

1.7

1.8

0.35

0.13

0.21

0.22

0.3

0.3

57.6

33.1

3

1.35

1.55

1.81

0.35

0.14

0.21

0.26

0.3

0.3

56.7

31.2

1.8

0.35

0.14

0.24

0.29

0.3

0.3

55.2

29.7

9

1.35

1.32

1.81

0.35

0.14

0.21

0.31

0.3

0.3

52.8

29

12

1.36

1.43

1.81

0.35

0.13

0.2

0.3

0.3

0.3

Calculated analysis
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Metabolisable energy
(kcal/kg)

(2059) Pl (592
Crude protein

(%)

(3053) s’
Calcium (%)
(323) (opos B jind
Available P

(%)

(30,2) oignte
Methionine (%)
(32p) 3!

Lysine (%)

2950

21.2

0.92

0.41

0.46

1.01

2950

21.2

0.92

0.41

0.46

1.01

2950

21.2

0.92

0.41

0.46

1.01

2950

21.2

0.92

0.41

0.46

1.01

2950

21.2

0.92

0.41

0.46

1.01
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*Mineral premix provided per kg of diet: Mn 100 mg; Zn 50 mg; Cu 10 mg; Fe 50 mg; I 1 mg; Se 2 mg.
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'Vitamin premix provided per kg of diet: vitamin A 9000 IU; vitamin E 65 TU; vitamin D 5000 iu; VITAMIN k 80 IU; cyano cobalamin
15 mg; riboflavin 6.6 mg
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Table 2- Ingredients and chemical composition of experimental diets (22 to 42 days)

(S35 ¥ B VY) talofl (slooyen (aliond S 5 9 Sygs linl =Y Jgos

(1uy3) AlSCitzo s3] (10L3) Jsl Lotslojl 09,5 p92 rialejl 09)S Py wh’)l 095 Pl oiulesl 09,8 Ry L;j’qtnﬂ 09,5
Components First experimental Second Third The fourth Fifth
) (group control) experimental experimental experimental experimental
group group group Group
- 63.6 62.1 60.5 57 57.4
;ty;jl:;fl meal 30.6 27.3 24 20.8 17.5
S}gégm o ) 5 10 15 20
oS )8 1.08 11 L1 12 13
Calcium carbonate
éﬁyﬁiﬁn oil 1.59 1.33 1.1 0.84 0.6
Olad oS (62
Dicalcium phosphate 1.84 1.85 1.86 1.87 1.87
gL;Tt& 0.3 0.3 0.3 0.3 0.3
oegiJ
%L-Threonine,99 0.07 0.07 0.08 0.09 0.09
osgeie=Jl g2
%DL-Methionine,98 0.14 0.15 0.15 0.16 0.16
oi=J
%L-Lysine HCI, 78 0.11 0.16 0.21 027 0.32
e Joks 0.25 0.25 0.25 0.25 0.25
Mineral supplement ’ : . . .
el JoSo 0.25 0.5 025 025 02
Vitamin supplement
gililine 0.05 0.05 0.05 0.05 0.05
Calculated analysis
04 duawlo uL.»S)_.
eddoalio B (535
&;ﬁ)bl 'd)fl%) 2930 2950 2950 2950 2950
etabolisable

energy (kcal /kg)
(825) p1 025539 2

Crude protein (%) 185 18.5 18.5 18.5 18.5
(CA‘;f;)IITI;IJi(V) 0.83 0.83 0.83 0.83 0.83

0
(323) (opos B jiud
Available 0.32 0.32 0.32 0.32 0.32
phosphorous (%)
iﬁfﬁfﬁe (%) 0.35 0.35 0.35 0.35 0.35
(LA‘;;:L(G)’(;) 0.92 0.92 0.92 0.92 0.92
0

N s eV hgS gl ¢ Jall o dolg Ae oS paling o Modl o dnlg e e yeling ¢ ol s dnls FO sgl poling Ml e aslg A

oA el sggls 0y pySekS o

Pk ¥ i0mS s 5 oo VA 000l )5 koo /N ioign @05 oo 000 i0dsS S ke ¥ sl )5 o V0 105l sl S koo £17 105350, ) koo
D9 psSidkee Vv 0895 (oS ) eIl )5 e ¥ igedlie Caealing ¢S e VS ganu

35108 ko 1Y ipgstls )5 o ) 1y p S o 00 sl )5 i Ve e )5 o B gy oS koo Vo 15K iggl> oy p)S5LS o

Vitamin premix per kg of diet: vitamin A 9000 IU; vitamin E 65 IU; vitamin D 5000 iu; VITAMIN k 80 IU; cyano cobalamin

15 mg; riboflavin 6.6 mg

*Mineral premix per kg of diet: mn 100 mg; zn 50 mg; cu 10 mg; fe 50 mg; I 1 mg; se 2 mg.
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Table 3- Chemical compounds of distillation of dry wheat

Chemical compounds amounts
gﬁﬁ?ﬁy (%) 7.00
X)Sﬁ“(i):) 476
g;t“f(ﬁ;) ) 8.40
(C/)r:lz Protein (%) 30.52
gfb’éﬁ (%) 4.00
(C/)ar{:fm (%) 0.26
([Ql:):;horus (%) 0.93
S(I:érilllrzu\(‘;)pm) 395

P8 (g pulais s el (slasgusl iy —€ Jga>
Table 4- Distillation wheat amino acid profiles

diol (Lol oo
Amino acids amounts
() oosia-Jl 59 053
DL-Methionine (%)

() o5t 3 0.245
Tryptophan (%)

(1) S jlonsl s 214
Aspartic Acid (%) '

(F) Slils 2 12.83
Glutamic Acid (%)

(F) o 1.79
Serine (%)

(1) copinmg 0.69
Histidine (%)

() o 1.97
Alanine (%)

Tyrosine (%) '

(7) s 2.36
Valine (%)

(1) oVl g 162
Phenylalanine (%) '

(1) gl 1.08
Isoleucine (%)

(1) Codd 237
Leucine (%) '

(F) oz 0.57

Lysine (%)
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Table 5- Effect of DDGS on performance of broiler chickens at 1- 21 days of age!

O Ody olB!

Slygs & . .
ooy 5 (o593 035/ p5) ( :/? . /";) @l b cape
°5 i 5o RTE Feed conversion
Treatments BOdégrflght Feed intake e)
(g/b/period) (g/b/period)
Ve by YA B Ve by NN YA B Ve by NN YA B
39 SPAMLAN <9 3% <539 39 <539 37Y 39
l1to10  11to21 days 1to21 1to10  11to lto21 1tol0 1l1to  1to2l
days days days 21 days days days 21 days days
(I a
. ol 229.52 617.22° 846.74*  288.13  870.47 11586 1.2553  1.4103  1.3683
contro
3% 231.11 627.842 847.318  290.04 873.14 1163.18* 1.2549 1.3996 1.3727
6% 228.72 623.61° 841.69® 283.23 871.11 1154.34* 1.2383 1.3879 1.3714
9% 224.19 622.90° 837.51> 281.99 869.87 1151.86* 1.2578 1.3964 1.3753
12% 223.05 620.48b 837.11>  277.12  859.47 1136.59* 1.2424 1.3851 1.3577
SEM 6.37 7.19 19.65 7.12 18.39 4.11 0.032 0.048 0.039
P-value 033 0.048 0047 939 041 005 042 031 052

(P<005) )b gyl gme BMB oo L S it e By )b b Siles 5wy )J\
"Means within same column with different superscripts differ (P<0.05).
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Table 6- Effect of DDGS on performance of broiler chickens at 22- 45 days of age'

() g il () Shgs Syan (5765) Shgs s e
Body weight gain (gr) Feed intake (gr) Feed conversion (gr/gr)
laog,S ya L vy AR £ 5 YA Ya b vy AR £ b YA Ya Ly LY. £ b YA
treatments 55, Sin i) e37% i) Sin Sin Sin i)
22t029 30to37 38to45 22t029 30to37 38to45 22t029 30to37 38to45
days days days days days days days days days
Ls
N ol 576.37 643.76¢ 652.99®  955.23 1240.64  1460.79 1.6573 1.9271 2.2370
contro
5% SBL22 gusgae 656730 95641 124093 146159  1.6455 19214  2.2255
10% 580.71 650.92> 65890  955.41 1241.66  1462.30 1.6452 1.9075 2.2193
15% 579.81 652.31%  669.73*  954.94 1242.87  1465.21 1.6469 1.9053 2.1877
20% 575.27 657.39%  676.59*  950.77 1245.23 1466.38 1.6527 1.8942 2.1673
SEM 30.94 34.69 36.21 39.27 52.48 64.32 0.076 0.098 0312
P value 0.0912 0.0482 0.0463 0.179 0.183 0.0937 0.421 0.532 0.389

"Means within same column with different superscripts differ (P<0.05).
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Table 7- Effect of DDGS on the histology of jejunum broiler chickens in 21 days!

Laog,S puS ki clls  (DDGS)

Treatments Distillation wheat (DDGS)

035y chao s st s o]
Intestinal traits Control 7 6% % 1% Ty P-valtw
o5, 5) 5z 215 890.14  889.54 885.66 885.83 881.01  24.96 0.71
Height of villi (um)

(5R09,540) g S gos

Gt oot o 156.79  156.99 159.11 16034 |1 os 15.8 0.77
oS e | i 5 5.67 5.66 5.56 552 544 0.6 0.85
Height of villi / depth of crypt

(FagsSe) s ebdl o3 6431 64.01 60.11 5037  590.84 1248 0.79
Villi top width (um)

(oa5e) 3z Sloe 02 10612 104.02 103.44 103.00 102,79  14.28 0.92
Villus middle width (um)

(o5,5e) 3 sl 2.0 10833 105.79 103.95 9973 9151  14.01 0.61
Villi end width (um)

(P<005) )b gyl gme BMBS oo L S it e By > )b b Siles 5wy )J\
'Means within same column with different superscripts differ (P<0.05).
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Table 8- Effect of DDGS on the histology of jejunum broiler chickens in 45 days!

Laog S pAS (5l Cluls

Treatments Distillation wheat (DDGS)

03 i ol it gl Jlazs] s
. 0 109 159 209 ) S

Intestinal tract Control 5% 0% 5% 0% SEM P-value

e5,5e) 3 €15 1326.1 13264 1324.71 13215 1321.1  91.95 0.51

Height of villi (um)

(Ragsfee) arf o 2075 22275 223 2311 22375 178 0.87

Crypt depth (um)

oS Gein €5) 6.007 5.95 5.86 581 575 0.64 0.61

Height of villi / depth of crypt

LessSon) 3 bl 2 145 144.5 143.65 142.75 140.00  15.99 0.99

Villi top width (um)

Ues,Sss) 3 (slon 25 200.12 200.01 196.87 19511 19199  16.21 0.92

Middle villi Length (pm)

Lo ) 3 sledl 20 20825  207.25 203.67 20375 199.01 1727  0.065

Villi end width (um)

(P<005) )b gyl gme BMB) oo L S it e By > )b b Skes (5w jo )J\
"Means within same column with different superscripts differ (P<0.05).
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Determination of wheat distillers dried grains Analysis and effect DDGS on
performance and histological characteristics of jejunum in broiler chickens in
starter and finisher
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Introduction Emerging low cost animal feed stock, originating from bioprocessing and food production is
increasing on a global scale. In particular, dried distillers’ grains soluble (DDGS) is a by-product of the ethanol
industry created in the fermentation process of cereal grains starch in dry mill ethanol plants. DDGS is defined as
the product obtained after removal of ethyl alcohol by distillation from the yeast fermentation of a grain or a grain
mixture by condensing and drying at least 75% of the resultant whole stillage by methods employed in the grain
distilling industry. DDGS present a high concentration of energy, protein. Especially with respect to the original
grains. DDGS are mainly obtained from corn, wheat, barley, sorghum and rice, as well as from grain blends. DDGS
could be considered a poultry feed stuff as an alternative source of protein in poultry ration with other protein
source or after dietary supplementation with lysine. The aim of this study is to investigate the effect of different
levels of DDDS on performance and histology of jejunum in broiler chicken in starter, grower and finisher and
analyzed DDGS.

Materials and Methods This experiment was done in 2 periods (first experiment was 1-21 days and second
was 22-42 days). In first experiment 450 multiple Ross 308 broiler chicks were divided randomly into 5
experimental treatments and 6 replicates and second experiment had 5 treatment and 6 replicates and each replicate
was assigned to a pen with 15 birds. Birds had given ad-libitum access to water drinking and diet. The experimental
treatments received a basal diet that was supplemented as follows: control (without DDGS), 3%, 6%, 9% and 12%
DDGS at first experiment and control (without DDGS), 5%, 10%, 15% and 20% DDGS at the second experiment.
Prior to formulating the experimental diets, it was analyzed for dry matter, protein, amino acids, fat, crude fiber,
ash. The amount of feed intake and body weight gain were measured weekly. At 21 and 45 days, 2 birds of each
replicate were killed and intestinal segments removed. Samples (approximately 4 cm) were taken from the
midpoint between the point of entry of the bile duct and Meckel's diverticulum (jejunum) for histology
characteristics. Data were analyzed using GLM procedures of SAS software (SAS, 2006) in a completely
randomized design. Differences between means were tested using Duncan’s test (1995). Differences were
considered significant at P<0.05

Results and Discussion The chemical composition of the DDGS samples was determined at the beginning
period. Crude protein, crude fat crude fiber, lysine and methionine were 30.5, 2.5, 3, 0.31 and 0.15% respectively.
The differences between DDGS in this experiment with the others are depended upon plant species, genotype,
climate, and stage of growth, the kind of soil and storage conditions. The results of the first experiment have shown
that body weight gain increased in broiler fed 3% DDGS and control (847.31, 846.74). Results showed that 3%
levels of DDGS fed to broilers increased body weight gain significantly from 11-21 d (P<0.05). The least body
weight gain and feed intake was belonged to 12% DDGS vs. broilers fed 0, 3 and 6% DDGS from 1-21d. The feed
intake decreased in broilers fed to 12% of DDGS in comparison to control groups and the other treatments. Feed
conversion ratio was not significantly affected by treatments from 1-21 d. There was not any significant difference
between feed conversion ratios in 1-21 day between treatments. There was significant difference (P<0.05) between

1-Assistant Professor. Agriculture Department, Payam-e-Noor University, 1. R. Iran.

2-Graduate Master in poultry nutrition in Payam-e-noor University, Agriculture Department, Payam-e-Noor University.
I R. Iran

3-Graduate Master in poultry nutrition in Payam-e-noor University, Agriculture Department, Payam-e-Noor University.
I R. Iran

4-Assistant Professor, Department of Animal Science, Agricultural and Natural Resources Research Center of Khorasan,
Mashhad, Iran

(*- Corresponding Author Email: h.sepehrimoghadm@pnu.ac.ir)

DOI: 10.22067/ijasr.v1312.74299



VFoe lausl ¥ ooyl AY als (ol pl (olo pole slpiunr gy 4y pio Y¥A

body weight gain in 30-37 days old. The lowest and highest body weight gain observed in birds fed 20% and 5%
DDGS, respectively. There was not any significant difference between feed intake and feed conversion in 22-45
days. Villus height decreased to 881.01 um in 12% containing diets in comparison to the other treatments. Crypt
depth was lowest in control (156.79 pm). Effect of DDGS on the histology of jejunum broiler chickens in 21 and
42 days was not significant. There was a tendency for an increased in crypt depth and decreased in villi height as
dietary DDGS increased from 0 to 20%, however it was not significant.

Conclusion It can be concluded from this study, in first experiment (1-21 d) the dietary treatments containing
3% DDGS shows better performance in comparison to the other treatment. In second experiment (22-45%), 20%
of DDGS was the best treatments for performance.

Key words: Broiler chickens, DDGS, Histology, Performance
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Table 1- Ingredient and nutrient composition of experimental diets

(39 V7V) nilel oy (5390 WV-70) 4y 05> (5390 YP¥Y) bk o>
(32,3) (S1yg> o2lo (Starter, 1-10 d) (Grower, 11-25 d) (Finisher, 26-42 d)
Ingredient (g/100g) HOP! HOP 1 HOP HOP 1 HOP HOP 1
Control 0.5 % % Control 0.5 % % Control 0.5% %

2 53.09 52.3 51.41 60.48 59.40 58.65 66.76 65.71 65.46
Corn
(o9 7FF) Lgw dlous’
Soybean meal (44 % 35.01 3500  35.00 29.63 30.00  30.10 28.10  28.65  28.80
CP)
WAL oy 1.00 1.10 1.20 1.00 1.10 1.20 1.60 1.60 1.70
Vegetable oil
sop £) 55 S
(x5 9n 6.50 6.60 6.72 4.60 4.80 4.90 0.00 0.00 0.00
Corn gluten meal
(60% CP)
lbg; olS 39
Hyssopus officinalis 0.00 0.50 1.00 0.00 0.50 1.00 0.00 0.50 1.00
powder
o d > 0.24 0.25 0.27 0.20 0.23 0.21 0.19 0.20 0.22
DL- methionine
2S5 2= 028 0.29 0.30 0.26 0.27 0.26 0.16 0.17 0.18
L-Lysine HCL
s 0.05 0.05 0.06 0.04 0.05 0.04 0.01 0.02 0.03
L-Threonine
Slawd paudS (3
Di-Calcium 1.52 1.53 1.55 1.45 1.46 1.46 1.20 1.21 1.21
Phosphate

§ .Qt{; 1.32 1.32 1.32 1.14 1.15 1.14 1.10 1.12 1.11
Calcium Carbonate
Sl 0.24 0.25 0.25 0.25 0.26 0.24 0.28 0.29 0.29
Salt
O S 0.20 0.21 0.21 0.20 0.20 0.20 0.15 0.15 0.15
NaHCOs
Tgdne g dlpeliyg JoSo
Vitamin and mineral 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
premix?
Calculated analysis
)il 5 i s LB 55,
(e kS 2 58

2990 2980 2980 3055 3050 3050 3120 3110 3100

Metabolizable energy
(kcal/kg)
(3053) P b 4.15 4.48 5.10 435 4.65 5.15 4.20 4.75 5.10
Fiber (%)
(0 P g 23.70 23.60  23.40 20.90 20.80  20.80 18.10 18.00  18.00
Crude protein (%)
Digestible Lysine? 1.25 1.25 1.25 1.10 1.10 1.10 0.96 0.96 0.96

(%)



VB oliaali ¥ oyl IF als ol ool pole cledwgyy 4y pis YO
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Methionine (%)
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(20)3) par B (15 5

Digestible Threonine 0.79 0.79 0.79
(%)

(2253) s 1.05 105 1.05
Calcium (%)

(12)3) > B yind 0.50 0.50 0.50
Available P (%)
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DCAB?® (mEq/Kg)

216

0.52 0.52 0.52 0.43 0.43 0.43
0.80 0.80 0.80 0.69 0.69 0.69
0.69 0.69 0.69 0.60 0.60 0.60
0.95 0.95 0.95 0.86 0.86 0.86
0.48 0.48 0.48 0.43 0.43 0.43
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"Each kg of vitamin and trace mineral premix provided: vitamin A, 12000 L.U. trans retinol; vitamin D3, 5000 L.U.; vitamin E 121
1.U.; vitamin K3 2 mg; vitamin B; 4 mg; vitamin B> 40 mg; ; folic acid 0.75 mg; vitamin Bs 4 mg; vitamin B2 0.02 mg; D-biotin
0.75 mg; choline chloride 840 mg; ethoxyquin 0.125 mg and each kg of mineral premix provided: Fe 80 mg; Cu 8 mg; Mn 80 mg;

Zn 60 mg; 1 0.5 mg; Se 0.3 mg.
2DCAB= Dietary Cation-Anion Balance.
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Table 2- Effect of experimental diets on broiler chickens performance in the total rearing period

Sy by

tele] slaoyer o) (PR om s s Gl pasls it Js el Sl
Experimental . Body weight S bl . Mortality due to
Diets! Feed( ér)ltake (@) FCR? EPEF® Mortality Ascites

T 4372° 2069° 2.11# 202¢ 15.00 13.752

T, 43370 21307 2.03° 2150 13.80 13.76*

T 4270P 2024° 2.11# 198¢ 13.70 7.50°

T4 4278> 21712 1.97° 229° 12.50 10.00%*

Ts 45420 21832 1.99° 240° 12.50 6.25°
SEM 46.50 23.80 0.01 5.30 1.38 1.79
P-Value 0.001 0.001 0.001 0.001 0.23 0.01

(P <0.05) atl o yls gne ol glyls &5 2t o Cog o b 0w a sl 8L

3(F eS0T o arlo s (5 032 80 ) b 15 G s ST o Dy a0 o (¥ (353 05k o (V)

Lg50lE 554 doys ) 50 /0 Shlsalo e e 54 (0 5F
Sy s s o =FCRT
Sbsl S el =EPEF"

aMeans within the column with different superscripts differ (P < 0.05).

IT)) basal diet without feed additive; T>) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton Aspirin; Tsand Ts)
basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.

2FCR=Feed conversion ratio.
SEPEF= European production efficiency factor.
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Table 3- Effect of experimental diets on blood cell counts of broiler chicks (21 day)

' siilojl sloo OnslSgan Jols JolS SAsS Copgit] g yin @ Jedg i G
Experimental Hemoglobin 3008 KWW 50,8 JoulS Lymphocyte Heterophil o gii]
Diets! (g/dL) RBC WBC EOF (%) (%) (%) H/L
Ty 14.30°° 2.87° 29.02 15.25° 63.12 37.82° 0.60
T, 14.22:b 2.858 29.62 15.75% 64.25 37.26° 0.58
T 14.45° 2.88¢ 29.90 14.50°® 56.87 43.220 0.75
T4 14.06% 2.858 22.15 14.25% 65.25 34,580 0.53
Ts 12.27¢ 2500 22.95 13.72° 70.50 29.61¢ 0.42
SEM 0.21 0.06 2.82 0.48 4.66 2.16 0.11
P-Value 0.01 0.001 0.78 0.01 0.51 0.04 0.48

(P <0.05) atl o yls gne ol glyls &5 2t o Cog o b 0w a sl 8L
(F e ST T alo o F (i 53 0S¥ ) ol s S ST oM b oo (¥ (233 sk sl (V)
LB350lE 535 a3 ) 50/ Gllsalo e w54 (D5
505 J5€ Fass o5 =BOF -
Coid 4 Jb5 8 i =H/L Y
aMeans within the column same with different superscripts differ significantly (P < 0.05).
IT)) basal diet without feed additive; T,) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton Aspirin; T4 and Ts)
basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.
2EOF= Erythrocyte osmotic fragility.
SH/L= Heterophil to lymphocyte ratio.
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Table 4- Effect of experimental diets on blood cell counts of broiler chicks (42 day)

Lilesl sloo onslsan Jels ks SRS Capogil Jibg s Jbgyin Cos
Experimental Hemoglobin »R A R oS Lymphocyte Heterophil Copmogti) &

Diets' (¢/dL) RBC  WBC  EOF (%) (%) (%0) H/L
T 15.15 3322 31.72 23.50° 73.75 23.60? 0.32
T, 15.12 3.300  28.87 22.75° 73.25 25.118 0.34
T3 16.55 3.12¢  26.65 20.75° 69.50 22.80P 0.40
T4 16.85 3.20¢  31.35 40.74° 76.75 21.52¢ 0.28
Ts 14.22 3.17¢  26.77 20.25° 73.00 21.33¢ 0.32
SEM 0.97 0.06 2.41 0.48 1.59 0.61 0.04
P-Value 0.26 0.01 0.54 0.01 0.09 0.03 0.20

(P <0.05) asl o s ine CoNestl (gl 65 2 1 Cog o b gt 2 (sl 0L

3 (503 p S e T odm el o (F (05 53 0 800D ol 15 555 5 5T 053m a0y o (V (53531 Oy o (V)

L5 olE ysp doys ) 5/ sl ab o s 54 (0 5F

505 JplS Saes cus =EOF ¥

o 4y Jb5 o s =H/L
aMeans within the column with different superscripts differ (P < 0.05).

IT)) basal diet without feed additive; T,) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton Aspirin; T4 and Ts)

basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.

2EOF= Erythrocyte osmotic fragility.
SH/L= Heterophil to lymphocyte ratio.
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Table 5- Effect of experimental diets on blood metabolites of broiler chicks (21 day)

e e B e gpesHDL gDl SO

Experimental Gl Total Trielveerid Total Urea
Diets! UCOSE  holesterol glyeenide HDL- LDL- protein

cholesterol  cholesterol

T 212.50 125.00 50.75 74.25 40.60 2.77° 1.85

T, 216.25 125.26 64.50 73.50 38.85 3.18% 2.00

T3 224.75 140.25 70.50 79.25 46.90 3.09% 1.53

T4 238.50 126.02 82.50 88.75 20.75 2.91%® 1.30

Ts 239.51 135.50 81.25 85.25 34.00 3.452 1.32

SEM 8.87 7.01 8.81 5.51 5.57 0.18 0.33

P-Value 0.17 0.28 0.16 0.10 0.07 0.04 0.46

(P <0.05) sl o s ime oDt ()15 68 220 2 oy o b O g o (sla o SOl™

GOSF 5 (705 ST T edar oo (F (52 p S¥00) ol s S ST oMty o (Y (233 05 b o (V)

L350l 53 g doys ) 50 /0 Sls 4l o, w3 5

®Means within the column with different superscripts differ (P < 0.05).
IT)) basal diet without feed additive; T,) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton
Aspirin; T4 and Ts) basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.
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Table 5- Effect of experimental diets on blood metabolites of broiler chicks (42 day)

' einlejl (sloo p £,i5 I Jgpds Josals-HDL Joyuds-LDL S5 oan

Experimental Gl Total T H\:'Tblsdf d HDL- LDL- Total UO”‘

Diets! teose cholesterol fglycende cholesterol cholesterol protein rea

T, 240.25% 179.50 86.50? 41.78 120.45 3.55 1.35

T> 210.50¢ 181.75 84.25° 40.75 120.10 3.82 1.36

T3 222.500 180.00 86.00° 45.25 124.15 3.63 0.89

Ty 232.75b 178.00 73.25¢ 46.75 116.35 3.62 1.27

Ts 264.502 189.50 74.500¢ 46.50 123.80 3.67 1.40
SEM 8.27 7.17 3.21 2.79 8.39 0.15 0.19
P-Value 0.01 0.33 0.02 0.55 0.55 0.64 0.47

(P <0.05) al o Jls gine oDl (glyls &5 e b Cog o b O st a sla, SOLAY
Sl b o o e ® 5F 5 (553 p S100) o T oDy al o (i 550 W0 ) ol 15 G5 5T 0 Dy oo (Y o5 31 O3 a4l o (V)
Log50lS yo4 Aoy 50 /0

3Means within the column with different superscripts differ (P < 0.05).

IT)) basal diet without feed additive; T>) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton Aspirin; T4 and Ts)
basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.

(539 ¥Y) (555 Sl psibl (a9,See Cumoz 5 a2Y Slio  ((ilojl slaoyr 5BV Jgr
Table 7- Effect of experimental diets on carcass components and ileum microbial population of broiler chicks (42 day)

Ltilesl slao Y I e oh L3l sl Y
Experimental Carcass Abdominal fat Breast Thigh Escherichia coli ~ Lactobacillus
Diets! (%) (%)? (%)? (%)? (logiocfu/g) (logrocfu/g)
T, 63.17 1.52 34.11% 28.94 7.78 9.242b
T 65.76 1.45 34.85% 28.40 7.27° 8.41°
T3 64.50 2.23 32.75° 28.28 - -
T4 69.23 1.19 38.112 26.91 7.69* 8.79°
Ts 66.27 1.36 37.46% 27.44 7.21° 9.54
SEM 1.61 0.24 1.28 0.62 0.15 0.13
P-Value 0.16 0.08 0.05 0.04 0.01 0.02

(P <0.05) sl o s g CoMistl (shls &5 2 1 Cog o b sy o sl S0k
Shlsabom o 34 ® 5 F 5(5 53 ST0) oy T oMyl oo (M5 530 S0 ) s bolior 5 S g ST o Doy b oo (VG353 O3k b o (1)
Lg50lS yo4 oy 50 /0
O 05 S hes =Y
[ NP WSt
acMeans within same row with different superscripts differ (P < 0.05).
IT)) basal diet without feed additive; T>) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton Aspirin; T4 and Ts)
basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.

29 of live body weight.
3% of carcass weight.
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Effect of Hyssopus Officinalis, Aspirin and Virginiamycin on Performance,
Blood Metabolites, Carcass Parameters and Ileum Microbial Population of
Broiler Chickens under Cold Stress
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Introduction During decades, growth rate of broiler chickens was increased more than 4 times whereas growth
rate of cardiovascular and respiratory tracts did not increase as muscle growth rate. Imbalance between oxygen
consuming orangs and oxygen supplying organs led to increase metabolic disorders like ascites in broiler chickens.
Low oxygen supplementation is the important factor in ascites syndrome by reducing arterial oxygen pressure and
increasing pulmonary artery pressure. Increased pulmonary artery pressure led to hypertrophy of cardiac right
ventricle and finally ascites incidence in broiler chickens during cold environment condition.

Antibiotics as growth promoters in poultry feed are posing serious health risks to human health, because of
their residual effects in poultry meat and eggs, as well as result pathogens develop resistance to antibiotics.
Currently, poultry scientists are challenged to find out alternatives to antibiotic growth promoters with no side
effects for poultry that could be more or as effective against harmful microorganisms in the gastrointestinal tract
and to stimulate the growth by increasing the efficiency of feed utilization and to enhance the immunity. Regarding
to this subject, supplementing the dietary herbs or plant extracts would stimulate the productive performance of
poultry. One of the most frequently consumed herbal remedies available today is the hyssop preparations prepared
from Hyssopus officinalis (L) which is gaining increased importance as a minty flavor, condiment and spices in
food industries as well. The GC and GC-MS analysis of the essential oil led to the identification of 21 compounds
representing 95.6% of the oil, comprising seven monoterpene hydrocarbons (32.3%), five oxygenated
monoterpenes (60.5%), one phenol (0.2%) and six sesquiterpene hydrocarbons (0.35%). The major constituents
of the camphorous predominant monoterpenes of the oil were pinocamphone (49.1%) >B-pinene (18.4%).
According to the results of the studies, hyssop extract showed much weaker antioxidant activity as compared to
the rosemary, sage, and thyme extracts in different methods of antioxidant evaluations. The aim of this study was
comparing the effects of Hyssopus Officinalis powder, Virginiamycin antibiotic and Aspirin on performance,
blood metabolites, carcass parameters and ileum microbial population of broiler chickens which subjected to cold
stress were studied.

Materials and Methods In a completely randomized design, a total of 500 male Ross-308 broiler chickens
were allocated to 5 treatments with 5 replicates and 20 birds in each. Dietary treatment consisted of: 1) control, 2
and 3) basal diet plus 300 g/ton Virginiamycin or Aspirin respectively and 4 and 5) basal diet containing 0.5 or
one percent Hyssopus, respectively. The diets were formulated to meet the requirements of broilers as established
by the Ross 308 broilers feeding guide in starter (1-11 d), grower (12-25 d) and finisher (26-42 d). The birds were
kept under conventional conditions for vaccination, temperature, ventilation, and lighting based on Ross catalogue
recommendations. Standard management practices of commercial broiler production were applied. The broiler
diets were formulated based on standardized ileal digestible amino acids and other requirements were obtained
from Ross catalogue recommendations. Broiler chicken performance (feed intake, body weight gain, feed
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conversion efficiency, total and ascytic mortality and European production efficiency factor), erythrocyte osmotic
fragility (EOF), blood cell count and blood metabolites including triglyceride, total cholesterol, HDL and LDL
Cholesterol were measured at the 21 and 42 d of age. Carcass and abdominal fat percentage were calculated.
Finally population of Lactobacillus and Escherichia coli of ileum were detected.

Results and Discussion As compared to control, inclusion of 1 percent Hyssopus increased feed intake (P <
0.05). Addition of Hyssopus and antibiotic increased weight gain, EPEF and decreased FCR compared to control
and aspirin groups. Addition of one percent Hyssopus decreased red blood cell count, erythrocyte osmotic fragility
(EOF) and heterophil percentage at 21 and 42 d of age as compared to control (P < 0.05). Escherichia coli
population was reduced by antibiotic and one percent Hyssopus inclusion into broiler’ diet. Dietary treatments had
no effect on WBC count, lymphocyte percentage, heterophil to lymphocyte ratio, serum total cholesterol, HDL-
and LDL-cholesterol and urea concentration of broiler chickens at 21 and 42 d of age, carcass, and thigh meat and
abdominal fat percentages at 42 d of age (P > 0.05) whereas broiler chickens fed diet containing 0.5 and 1 %
hyssopus powder had higher breast meat percentage.

Conclusion In conclusion addition of aspirin or Hyssopus powder improved broiler chicken’s performance and
decreased mortality due to ascites and heterophile to lymphocyte ratio in cold condition. Virginiamycin improved
broiler chickens body weight gain in cold condition but due to probable drug resistance, it may suggest that
Hyssopus supplementation in broiler diet as a good replacement for antibiotic in cold stress.

Keywords: Ascites, Blood metabolites, Broiler chicken, Carcass parameters, Cold stress.
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Table 1- Composition and calculated analyses of the experimental diets

Ingredients Control 5 BSM 10 BSM 15 BSM 20 BSM
=2 62.77 60.87 59.02 57.10 55.20
Corn
(98 ps (5593) Lo eloxis
21.15 17.06 14.07 10.55 7.02
Soybean meal (44%CP)
ails ol dloiS
Black seed meal 0 5.00 10.00 15.00 20.00
B )
2.50 2.80 3.07 3.37 3.66
Vegetable Oil
b el 53 1.65 170 170 175 175
Di-calcium phosphate
Blo (diwgy
5.77 5.75 5.75 5.73 5.73
Oyster shell
Sals
. S 5.00 5.00 5.00 5.00 5.00
Limestone
™ 0.21 0.21 0.21 0.21 0.21
Salt
Oebber
0.23 0.23 0.23 0.23 0.23
Sodium bicarbonate
A gpa 5=
. .1 .24 34 4
L-Lysine- HCI 0.05 0.15 0 0.3 0.43
ol 0.17 0.19 0.21 0.21 0.21
DL-Methionine
T el
ety Jofe 025 025 0.25 025 0.25
Vitamin premix
e e 0.25 0.25 0.25 0.25 0.25
Mineral premix?
Calculated analysis
o duloee LSy
(pS9kS » 5 J5kS) puddsilio LB (o5
2813. 2813. 2813.04 2813.24 2813.
Metabolisable energy (kcal /kg) 813.00 813.57 813.0 813 3.00
(320) P& 5
14.80 14.80 14.80 14.80 14.80
Crude protein (%)
(303 ol
4.52 4.52 4.52 4.52 4.52
Calcium (%)
(s53) s 1B i
0.42 0.42 0.42 0.42 0.42
Available phosphorous (%)
(1) s + (igsie
.6 .6 .6 .6 .6
Methionine + Cystine (%) 0.67 0.67 0.67 0.67 0.67
(o) & 52 2.84 3.06 3.26 3.46 3.66

Crude fiber (%)

BI peolizg 0,5 oo Y1V K (yoolizg 105 oo Yo B (ysolizg 1p.55,500 V0 D3 olizg 10,5 oo Y/¥ A sl )5 o (b |y 25 ol 0 £S5k 50 33 (elizg JoSa”
55 9 p55 955w Ve B2 oliyg ip )5 i 10 BY (g 10,5 Lo 10 BO aliyg ip)5 o YO B35 (liyg 10,5 oo A B3 ol 0.5 (o ¥ B2 palizg tp 5 Lo V0
5k YPA e 5
25 I i 9 £ o £ e 125 o FF 595 1005 o YO 0T S o Ar (iS00 0.5 (o ol ) a5 je0lie oy p SISy 3 tme Slso JoSo T
'Vitamin premix provided per kilogram of diet: vitamin A 2.4 mg; vitamin D3 75 pg; vitamin E 20 mg, vitamin K 2.2 mg, vitamin
B1 1.5 mg, vitamin B2 4.0 mg, vitamin B3 8.0 mg, vitamin B5 35.0 mg, vitamin B6 2.5 mg, vitamin B9 0.5 mg, vitamin B12 10
ng, and choline, 468 mg.
2- Mineral premix provided per kilogram of diet: Mn 80.0 mg; Fe 75.0 mg; Zn 64.0 mg; Cu 6.0 mg and Se 0.3 mg.
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Table 2-Fatty acid profile of black seed meal (%)

Fatty acid common name Value
Palmitic acid (C16:0) 16.12
Stearic acid (C18:0) 5.59
Oleic acid (C18:1(n-9)) 34.67
Linoleic acid (C18:2(n-6)) 41.51
Linolenic acid (C18:3(n-3)) 1.97
Total 99.87
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Table 3- Effect of black seed meal on productive traits of laying hens

b Lo (p5) Brae Shss  (p5) Erop5S 0js (p)5) EropSS 0398

ErorsS Mg o> (516 5) She> s o

Treatments! Feed intake (g) Egg weight (g) Egg mass (g) Egg production (%) Feed conversion ratio (g/g)

First 4 weeks

Control 105.092 59.25 40.852
5 BSM 90.13 58.17 38.172
10 BSM 92.32b 57.63 33.88°
15 BSM 89.04° 58.56 35.43P
20 BSM 87.06° 57.82 33.86°
SEM 2.06 0.42 0.86
P-value 0.03 0.79 0.03
Second 4 weeks

Control 101.702 56.94 34.06
5 BSM 90.36° 56.17 30.20
10 BSM 83.91" 55.00 27.26
15 BSM 87.44° 5591 28.65
20 BSM 81.06° 55.13 26.97
SEM 2.11 0.45 0.90
P-value 0.01 0.67 0.07
Total

Control 103.40?2 58.10 37.452
5 BSM 90.24> 57.17 34.18»
10 BSM 88.12° 56.31 30.57°
15 BSM 88.26° 57.22 32.04P
20 BSM 84.06° 56.47 30.42°
SEM 1.97 0.37 0.83
P-value 0.01 0.61 0.02

68.45° 2.58
64.76% 2.36
59.05° 2.75
59.99° 2.52
58.57° 2.57

1.29 0.05
0.05 0.11
58.73 3.04
53.30 3.02
48.85 3.14
50.99 3.07
49.04 3.03

1.46 0.08
0.18 0.99
63.59 2.78
59.03 2.64
53.95 291
55.49 2.76
53.81 2.77

1.31 0.05
0.07 0.56

! BSM: Black seed meal
2Standard errors of means
a*Means within same column with different superscripts differ significantly (P < 0.05).
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Table 4- Effect of black seed meal on egg quality traits of laying hens
¢ . . 035 T
i ola 1l 2 PES) gy plSoid (o o) ditwgy Cuolus (22)3) (30)3) oy 03y S, ng U»Lw
b leed (@ so sl ; EronSS
Treatments! Haugh hell h Eggshell Egg Albumin Yolk Eos sh
reatments unit Eggshell strengt (mm) thickness yolk (%) color gg shape
(kg/cm?) o index
(%)
First 4 weeks
Control 91.26 2.50 0.35 24.71 58.85° 5.302 68.84
5BSM 96.10 2.04 0.37 25.37 58.96° 4.90% 64.95
10 BSM 92.70 2.14 0.39 27.27 56.54° 4.]5%¢ 72.52
15 BSM 92.00 2.09 0.33 21.69 46.28° 3.90b¢ 61.81
20 BSM 90.62 2.34 0.38 2431 50.44% 3.45¢ 67.42
SEM 0.84 0.01 0.01 0.75 1.47 0.20 2.49
P-value 0.24 0.28 0.35 0.23 0.01 0.02 0.72
Second 4 weeks
Control 82.03 2.52 0.46 26.42 54.01 4.70 73.66
5BSM 85.12 2.37 0.19 22.29 45.06 4.25 64.64
10 BSM 83.87 2.48 0.19 24.50 47.21 4.40 65.36
15 BSM 83.58 2.56 0.22 25.41 55.55 4.55 73.49
20 BSM 84.75 2.17 0.19 22.37 54.02 4.45 68.39
SEM 0.59 0.09 0.05 0.93 1.82 0.15 2.22
P-value 0.53 0.71 0.34 0.56 0.26 0.92 0.57
Total
Control 86.64 2.51 0.38 25.57 56.43 5.00 71.25
5BSM 90.61 2.18 0.20 23.83 52.01 4.58 64.80
10 BSM 88.29 2.22 0.20 24.52 49.05 4.28 65.31
15 BSM 88.56 2.34 0.19 23.55 50.91 4.23 67.65
20 BSM 88.22 2.25 0.20 22.12 49.71 3.95 61.17
SEM 0.53 0.07 0.03 0.72 1.47 0.13 2.31
P-value 0.17 0.61 0.34 0.66 0.55 0.12 0.74
&3 olow dlous : BSM?
Lo Siko sl (glas

IBSM: Black seed meal
2Standard errors of means
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**Means within same column with different superscripts differ significantly (P < 0.05).
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Table 5- Effect of black seed meal on blood parameters of laying hens (mg/dl)

b loss b pealS Jg juelS B
Treatments!' Triglyceride Cholesterol Glucose
Control 1502.9° 143.8° 247.0
5 BSM 875.4¢ 101.4¢ 157.8
10 BSM 1591.7° 156.6° 269.4
15 BSM 2004.7¢ 175.6* 275.8
20 BSM 1740.1° 153.8 2717.5
SEM? 66.39 4.13 4.20
P-value 0.001 0.001 0.12
&l ol dlus : BSM?
Lo pSiko jlino (glas T
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'BSM: Black seed meal
2Standard errors of means
*cMeans within same column with different superscripts differ significantly (P < 0.05).
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Introduction It has been estimated that feed is the major cost associated with commercial poultry production.
Conventional plant proteins, such as soybean meal tend to increase the poultry production costs due to limitation
in cultivation in some region and therefore, their being transported from other countries. Hence, inclusion of non-
conventional feed resource becomes of primary importance in poultry production to maintain the productivity at a
lower cost. Black seed (Nigella sativa) referred to an important medical crop in many countries and is primarily
consumed as medical oil. Black seed meal (BSM) is by-product after oil removal and can be used as a protein-rich
meal (21). Black seed meal contains about 31.75 % crude protein and 19.37 % ether extract and it can be used as
good sources of protein and energy (21) and substitution of soybean meal in laying hens practical diets. However,
reports on the use of BSM in laying hens diets in second cycle of production are not enough, therefore, in this
study, we considered the effect of different levels of black seed meal on laying hens performance in second
production cycle.

Materials and Methods This experiment was conducted to determine the fatty acids composition of black
seed meal and its effects on performance and egg qualitative traits of laying hens in second production cycle. In
the first step, Gas-chromatography was used for determination the fatty acids composition of BSM. In the second
step, a total of One hundred and twenty Hy-Line W-36 leghorn hens were housed in cages and randomly allocated
to 5 treatment groups for 8 weeks. Each group was divided in to 4 replicates. Feed and water were provided ad
libitum. The hens received basal diet (corn and soybean meal based diet with 14.80 % crude protein and 2813 kcal/
kg metabolizable energy) that was formulated to meet the Hy-line W-36 requirements recommended for nutrients.
The diet did not have any antibiotics and coccidiostats. Dietary treatments were included 0, 5, 10, 15, and 20
percentage of BSM by expense of Soybean meal in basal diet and clarified as BSMO (control), BSM5, BSM10,
BSM15 and BSM20 respectively. Experiment was designed in a completely randomized design. Egg weight (gr),
egg production (%) and egg mass (gr/hen/day) were recorded daily. Feed consumption was measured weekly and
feed conversion ratio (FCR) (grams of feed: grams of egg mass) was calculated weekly too. At the end of 2, 4, 6
and 8 weeks of the experiment, two eggs from each replicate were randomly selected for measurement the egg
qualitative traits. In this paper laying hens performance factors and egg quality parameters were calculated in three
phase, the first 4 weeks, second 4 weeks and total period. Blood serum characteristics were evaluated in the end
of experiment by bleeding from laying hens wings.

Results and Discussion The results of this experiment showed that linoleic acid (41.51), oleic acid (34.67 %),
palmetic acid (16.12 %), stearic acid (5.59), and linolenic acid (1.97) were the major BSM fatty acids. As it clear,
the linoleic acid and oleic acid are most abundant fatty acid (unsaturated) in BSM. Feed intake was decreased by
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inclusion of BSM in laying hens diet and minimum feed intake was observed in BSM20. It seems to be the bitter
taste of black seed meal is responsible for the decline of feed intake. It was reported that BSM has anti-nutritional
substance and alkaloids (saponins), that these factors can reduce feed intake when used in high amount in poultry
diets (21 and El-Dakhakhny, 1996). Laying hens egg mass was decreased in BSM10, BSM15 and BSM20 groups
when compared with control group. Egg mass was calculated by multiplying egg weight in egg production.
Reduced of feed intake can affect availability of nutrient for egg production and egg weight, and, therefore, egg
mass will be decrease. Scientists reported that BSM can increase laying hens’ body weight and increasing body
weight can decrease egg production. Laying hens’ serum cholesterol and triglyceride content were decreased
significantly in BSM5 when compared with other groups. It was reported that essential oils in BSM can reduce
activity of HMG-CoA (3-hydroxy-3-methylglutaryl coenzyme A) reductase that has vital role in cholesterol
synthesis (Crowell, 1999).

Conclusion According to the results of this experiment, using BSM in 5 percent can reduce blood cholesterol
and triglyceride without adverse effect on performance parameters.

Keywords: Black seed meal, Egg quality, Laying hen, Performance.
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Table 1 - Composition of the diet to determine metabolizable energy of wheat and diet of growing period
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Ingredients Diet for detemunatlon of wheat Grower (11-24 d)
metabolizable energy

P.A.:f
Wheat
(4FF) by lois
Soybean meal (44 %CP)
bgw &l (9,

i 4.01
Soybean oil
‘S‘.bl S 0.94 1.01
Limestone
Slawsd W‘:“"‘S <>
Dicalcium phosphate 1.30 1.52
V«_?“\*‘ 9 n_r":‘tt‘? J‘“S:‘ 0.5 0.5
Vitamin&Mineral premix
L9y p -l 0.48
L-Lysine Hydrochloride
oo — Jl e
DL-Methionine 0.30
ooy —J 0.18
L-Threonine
plb S
Salt
Sl yS o e 0.12
Sodium Bicarbonate
LS o

i i 0.09 0
Choline Chloride

& 100 100
Total
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Calculated nutrients
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Metabolizable energy (kcal/kg)

(e cx5ss

Crude protein (%) 1366 215
(2] crsiood I8 5 0.346 0.435
Available phosphorus (%) ’ ’

(%) rgene

Methionine (%) 0-20 0-64
() e 0.35 1.29
Lysine (%) ’ ’
() oo+ 0.49 0.99
Methionine+Cystine (%) ’ ’
() owigs

Threonine (%) 0.37 088
() o 0.14 0.16
Sodium (%) . .
(%) A 0.22 0.24
Cholorine (%) ’ ’

(o505 5 My 51 ) el
Anione-Cation Balance (meq/kg) 111.94 233.67

96.9' 70.112

- 21.55

0.27 0.22
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1- Each of the three processed wheat and the untreated wheat with and without Rovabio enzyme supplementation was replaced to prepare 8 diets to determine
the effect of processing and enzyme on metabolizable energy and digestibility of crude protein and dry matter in wheat.
2- Each of the three processed wheat and one untreated wheat with and without Rovabio enzyme supplementation was replaced to prepare 8 diets to determine
the effect of processing and enzyme on grower period.
3-Supplied per kg of diet: vitamin A as acetate, 8800 IU; Cholecalciferol, 2500 IU; vitamin E (as dl-o tocopherol) 80 IU, vitamin K3, 2.2 mg; Vitamin B12,
0.01 mg, thiamine, 1.5 mg; Riboflavin, 4 mg; Niacin 35 mg, folic acid 0.5 mg; Biotin, 0.15 mg; pyridoxine 2.5 mg; pantothenate, 8 mg; choline chloride, 50
mg; Betaine 190 mg; Zinc, 65 mg; Magnesium, 75 mg; selenium, 0.2 mg; iodide, 0.9 mg; Copper, 6 mg; Iron, 75 mg.
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Table 2 - Effect of wheat processing temperature and the enzyme supplementation on the apparent metabolisable energy and apparent digestibility of protein and
dry matter of wheat in broiler chickens

&l oo LB (o5, P O b s ol

iyl Apparent metabolisable energy Apparent digestibility of crude e
i (9 H hilitv(©
Effects (Keal/kg) protein (%) Dry matter digestibility(%)
'S sgl8 sl
Wheat processing temperature'
1)
SaglP o9 2998.7° 49.8 73.22°
Not processed
55°¢ 2974.8° 45.2° 74.49°
70°¢ 2884.5¢ 56.8° 74.17°
85°¢ 3158.1° 49.0° 77.33°
24.20 2.49 0.82
SEM?
mF O 3014.6 4938 74.61
Without Enzyme
Y 1 L
mR 3006.5 50.5 74.98
With enzyme
SEM 17.12 1.76 0.59
Jlaze wl il
Interactions
231X pasS
Enzymex processing
. i
ok 190 O 2967.4 528 73.08
without Not processed
55°C 2934.1 46.2 74.16
70°¢ 2916.4 543 74.31
85°¢ 3197.3 459 76.91
L JER
' 190 O 2957.0 467 73.36
With Not processed
55°C 3015.5 442 74.82
70°¢ 2770.4 59.2 74.03
85°¢ 3119.0 52.0 77.75
SEM 34.23 3.53 1.01
o s
P-value
i
S <0.0001 0.02 0.02
Processing
.41
i 0.63 0.76 0.68
Enzyme
.41 i 2
w2900 0.01 0.27 0.97

Enzyme xProcessing

(P < 0.05) wibiio )b sine SMS] glyls S i b gy b (pgi o (sl 1 Soleo 2
Aev byl a6yl ) dids Y/0 Sdedy AD 4 V- OO OCslos y3 0n d),i)é sbpaS g onls d),])é pAS il a)le oS Wbl o pAS dges Hloa Jold oy ) odliiwl 3)90 (slopaS —)
Ay ¥O a0l b g YY gl p SelS
1o xS o sl = ¥
85 )5 oslitel Dy90 (5 b y3 p)F Do lime 4 &S 03¢ dudld Adisseo S y5 el (Rovabio) gulyy w3l (islej] oy ) odlizl 590 o 3l —¥
® Means within same column with different superscripts differ (P < 0.05).
1- Wheat used in the diets consisted of four samples of wheats as: untreated wheat and wheat tolerated the temperatures of 55, 70 and 85° for 2.5 minute in a
conditioner with 800 kg capacity with 33 paddle mixer of 45degree angle.

2 - SEM=Standard error of the means
3 — The enzyme used in the experimental diets was Rovabio and used at a rate of 500 (g) per ton (Adisseo France).
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Table 3 - Effect of wheat processing temperature (°C) and enzyme supplementation on thegrowth performance during growing period (11 —24 d)
in broiler chickens

e Joos e alial B S b Ja5 cupo
ol s3] Slj9y Oy o l)® gy Shy> Spae Sl
Effects Body weight Daily weight gain Daily feed intake FC);:
(g/b) (g/b/d) (g/b/d)
- (g/g)
'S gygl8 gl
Wheat processing temperature'
(R
0907 09 553340 39.52° 68.121° 17240
Not processed
55°C 586.94° 41.92¢ 74.662% 1.786%
70°¢ 606.21° 43.30° 73.916* 1.700°
85°¢ 595.97° 42.56° 73.915% 1.738®
SEM2 9.03 0.64 0.94 0.017
mF o 569.191° 40.65 72.07 1.774°
Without Enzyme
Y 1 L
w2 602.038" 43.00° 73.23 1.699°
With enzyme®
SEM 6.39 0.64 0.66 0.012
Jlize @l
Interactions
w3l X 5yl
Enzymex Processing
. s .
osk a9 O 542.12 3872 68.55 1771
Without Not processed
55° ¢ 556.40 39.74 73.13 1.842
70° € 599.94 42.85 73.59 1.717
85° ¢ 578.29 41.30 73.00 1.768
L (R
' 9% O 564.55 4032 67.68 1.678
With Not processed
55° ¢ 617.47 44.10 76.19 1.730
70° ¢ 612.46 43.74 7423 1.679
85° ¢ 613.65 43.83 74.82 1.708
12.77 0.91 1.33 0.024
SEM
Jles ! oo
P-value
13
e 0.0012 0.0012 0.0001 0.009
Processing
- 0.0008 0.0008 0.2225 0.0001
Enzyme
PP 052 0.2707 0.2707 0.5019 0.459

Enzyme xProcessing

(P <0.05) wibo I ine SMSI gl S o i Byys b gy (sln:Sla®®
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<5 )15 odliel 3yg0 35 a3 S B e 4 45 0dgs duilyd Adisseo ¢S b oo (Rovabio) guly, wil (sislej] (slooys ;5 odlizul 3y o 51—
®Means within same column with different superscripts differ (P < 0.05).

1- Wheat used in the diets consisted of four samples of wheats as: untreated wheat and wheat tolerated the temperatures of 55, 70 and 85° for 2.5

minute in a conditioner with 800 kg capacity with 33 paddle mixer of 45degree angle.

2 - SEM=Standard error of the means
3 — The enzyme used in the experimental diets was Rovabio and used at a rate of 500 (g) per ton (Adisseo France).
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Table 4 - Effect of wheat processing temperature and the enzyme supplementation on relative weight of carcass', carcass parts and internal organs of broilers at 24

d of age
sy
S 9 Cudy SO o> 2
oyl Gpao ER)) g s A odzelljg) e Job g R
Effects Edible Thighs Breast Neck& Liver Pancreas Heart Spleen Bursa of Abdomin
Carcas Back Fabricius al fat
s
TpuS 5p9l,8 sled
Wheat processing temperature®
1)
09 O 59.51 18.08* 21.69° 19.73 2.81 0.40 0.56 0.11 0.16 0.60°
Not processed
55°¢ 59.13 17.21° 22.00°° 19.91 3.10 0.40 0.57 0.12 0.16 0.93*
70°¢ 60.59 17.63% 23.45 19.50 3.01 0.38 0.59 0.11 0.15 0.91*
85°¢ 60.19 18.16* 22.78% 19.24 2.78 0.36 0.57 0.14 0.19 0.94*
SEM? 0.63 0.02 0.477 0.29 0.135 0.022 0.023 0.039 0.016 0.089
s o9 59.42 17.57 22.37 19.47 2.92 0.4 0.57 0.12 0.17 0.84
Without Enzyme
el b
M')J ’ 60.29 17.97 22.59 19.72 2.93 0.3 0.58 0.11 0.16 0.85
With enzyme
SEM 0.44 0.14 0.34 0.20 0.095 0.015 0.016 0.0087 0.011 0.06
Jlize @l gl
Interactions
w3 gl
Enzymexprocessing
: s -
ok 290 O 1769 2185 19.47 5901 2.94 0.39 0.55 0.120 0.152 0.65
without Not processed
55° ¢ 16.63 21.72 20.00 58.35 3.14 0.43 0.54 0.127 0.180 0.90
70° € 17.80 24.05 19.60 61.46 2.78 0.35 0.59 0.122 0.172 0.81
85° © 18.17 21.87 18.81 58.86 2.83 0.42 0.57 0.140 0.197 1.00
L JER
- 3l ok 18.48 21.53 19.99 60.00 2.69 0.41 0.56 0.115 0.182 0.55
With Not processed
55° ¢ 17.79 2228 19.83 59.91 3.06 0.37 0.60 0.115 0.152 0.97
70° © 17.47 22.85 19.41 59.73 3.25 0,40 0.59 0.100 0.145 1.00
85° ¢ 18.16 23.69 19.67 61.52 2.73 0.31 0.57 0.140 0.197 0.88
SEM 0.89 0.29 0.67 0.41 0.19 0.03 0.032 0.017 0.022 0.13
Jleis ! s
P-value
i
il . 0.009 0.064 0.406 0.365 0.285 0.470 0.834 0.507 0.333 0.030
Processing
.41
il 0.058 0.656 0.385 0.175 0.942 0.277 0.557 0.398 0.608 0.917
Enzyme
.41 i 2
P a9l 0.055 0.170 0.498 0.111 0.267 0.046 0.737 0.956 0.500 0.534

Enzyme xProcessing

(P <0.05) w2l o )l ine SIS ytia pé B b gt o slaouSola®®
ol oS Cawgy asyY—\
Py olS A bbby (gt B )3 AiB VIO Caeds AD 5 Ve DO OC lales y3 0n «5)31)5 slopliS g onls d),i)é PS5l u)le oS Wil o pAS Wiged Hloa Jobis Waoys 53 ooliiwl 390 (lapaS —Y
0 aoli b Iy YY o)
opSile Jlre (glas - ¥
b8 )5 odlizel 3y90 yiym 1 S 0 e 4 45 039wl b Adisseo S b colo (Rovabio) sulgy w3l (wislofl (slaoye ;5 ozl 3)90 w31 —F
®Means within same column with different superscripts differ (P < 0.05).
1- Peeled
2- Wheat used in the diets consisted of four samples of wheats as: untreated wheat and wheat tolerated the temperatures of 55, 70 and 85° for 2.5 minute in a
conditioner with 800 kg capacity with 33 paddle mixer of 45degree angle.

3 - SEM=Standard error of the means
4 — The enzyme used in the experimental diets was Rovabio and used at a rate of 500 (g) per ton (Adisseo France).
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Table 5 - Effect of wheat processing temperature and the enzyme supplementation on relative weights of internal organs and small intestine segments and length
(cm) in broilers at 24 d of age

Relative weight (o155 (59 74) o 0339 Length (cm) Jsb
ol gl PRV SaoS 0 53653
s BTt o cnn <1, P 029 PP IS o1,
Effects Proventri (;) d £2%2 J f”) HP?L“ Small Deodenu J (.:y)) H”Ji
culus iZzar Deodenu ejnum eum intestine m ejnum eum
m
'S 6518 sl
Wheat processing temperature'
1)
S99 Oy 0.54 2.02 0.92 1.79° 1.38% 167.56 30.06 68.87 68.62
Not processed
55°¢ 0.57 2.21 0.99 1.74%® 1.44* 175.50 28.81 71.12 75.56
70°¢ 0.54 2.18 0.97 1.77° 1.27% 179.37 34.93 73.87 70.56
85°¢ 0.57 2.03 0.90 1.57° 1.22° 172.18 29.00 69.62 73.56
SEM2 0.034 0.092 0.043 0.064 0.60 6.77 2.59 2.18 3.84
M)'J o9 0.58 2.19 0.98 1.73 1.40° 175.90 31.5 71.12 73.28
Without Enzyme
"ol b b
: 0.53 2.03 0.91 1.71 1.25 171.40 29.9 70.62 70.87
With enzyme®
SEM 0.024 0.065 0.031 0.045 0.043 4.78 1.83 1.54 2.72
Jlize @l
Interactions
w3 X gl
Enzymex Processing
9 .
Without 098 0o 0.55 2.06 0.97 1.71 1.42 161.87 29.37 66.00 66.50
Not processed
55° ¢ 0.56 2.27 1.01 1.72 1.54 171.00 27.75 70.00 73.25
70° © 0.56 2.26 1.00 1.77 1.34 195.5 39.37 77.00 79.12
85° ¢ 0.65 2.17 0.955 1.72 1.31 175.25 29.5 71.50 74.25
L 1)
c S99 o9 0.53 1.97 0.887 1.88 1.34 173.25 30.75 71.75 70.75
With Not processed
55° ¢ 0.59 2.15 0.98 1.76 1.34 180.00 29.87 72.25 77.87
70° € 0.53 2.11 0.94 1.77 1.20 163.25 30.50 70.75 62.00
85° ¢ 0.50 1.89 0.86 1.41 1.14 169.12 28.50 67.75 72.87
SEM 0.048 0.13 0.061 0.091 0.085 9.57 3.67 1.54 5.43
Jleoi | s
P-value
i
<032 . 0.813 0.314 0.473 0.077 0.060 0.653 0.320 0.400 0.593
Processing
.41
- 0.194 0.091 0.136 0.725 0.022 0.512 0.544 0.820 0.537
Enzyme
w3 X gl
0.272 0.895 0.959 0.094 0.915 0.114 0.436 0.221 0.182

Enzyme xProcessing

(P <0.05) asl o s gine ST (hls Syitia pé gy b gty (slapSila™
Ao cudyls dy ot 5 )3 dids Y/0 tods AD o Ve 0 ©Cglaled )3 0 (55l (slapaiS g osii (sy9ly3 paiS 5l ke 45 aisl o P15 Wged oz Joli laoyun )3 o3lisiul 3)90 (slapsiS —

Ay ¥O 4ol b Jly YY gl p Sels
1o xS o sl = ¥
b S )5 eslitel Dy90 (5 b y3 p)S Do lime 4 &S 03¢ dwdld Adisseo S i el (ROVabio) gulyy w3l (islej] (slops ) odlizul 590 o 3l —¥
®Means within same column with different superscripts differ (P < 0.05).
1- Wheat used in the diets consisted of four samples of wheats as: untreated wheat and wheat tolerated the temperatures of 55, 70 and 85°° for 2.5 minute in a
conditioner with 800 kg capacity with 33 paddle mixer of 45degree angle.
2 - SEM=Standard error of the means
3 — The enzyme used in the experimental diets was Rovabio and used at a rate of 500 (g) per ton (Adisseo France).
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Table 6 - Effect of wheat processing temperature and the enzyme supplementation on histomorphology of the Jejnum and the microbial population of
salmonella and lactobacilli in the Ileum of broilers at 24 d of age

. S by W)l Cos
Ghoesy)  Ghysle e Gee “’L’; o L‘J“:h‘f \'/11 Wgalls
el (osske) (o) (papse)  wFoeed Lactobuci Sam
Effects Villiheight  Villi width ~ Crypt depth  vili Height b R UL,
illi heig illi wi typt dep to Crypt (LogioCFU/  (LogisCFU/g)
(nm) (um) (um) depth g)
'S 6gl8 sl
Wheat processing temperature'
a9l g 689.33° 166.38" 171.00 4.09 7.16 o
Not processed Negative
55°¢ 728.33° 186.55° 175.00 4.21 6.94 N "’L:
egative
70°¢ 776.00* 171.94% 173.66 4.48 7.5 N "‘L:
egative
85°¢ 786.00° 180.30% 175.33 4.49 7.33 N "’L:
egative
SEM2 10.29 491 6.39 0.17 0.19
w5 g 748.00 164.65° 168.66 447 7.157 o
Without Enzyme Negative
Yoo I
ml b 741.83 187.94° 178.83 4.17 7.315 e
With enzyme Negative
SEM 7.28 3.48 4.52 0.122 0.138
Jlaze @l il
Interactions
w3l X pus
Enzymex processing
oo 3l g 680.0 166.94 159.33 4357 7.26 o
without Not processed Negative
55°¢ 728.66 176.38 162.0 4.526 6.82 N "’L:
egative
70°¢ 788.66 150.0 173.3 4.580 7.38 N "’L:
egative
85°¢ 794.66 165.27 180.0 4.422 7.16 N "’L:
egative
L Sl g e
698.66 165.83 182.6 3.825 7.06
With Not processed Negative
55°¢ 728.0 196.72 188.0 3.896 7.07 N "’L:
egative
70°¢ 763.3 193.88 174.0 4.393 7.61 N "’L:
egative
85°¢ 777.3 195.33 170.6 4.568 7.51 N "’L:
egative
SEM 14.55 6.95 9.04 0.244 0.276
o s
P-value
Sl R <0.0001 0.0479 0.9618 0.2883 0.2587 ULA
Processing Negative
w5 0.5574 0.0002 0.1317 0.1012 0.4328 ULA
Enzyme Negative
mA st 0.4646 0337 0.1840 0.4005 0.7629 o
Enzyme XProcessing Negative

(P <0.05) sibo o ine B! Gl Syiie pé gy b (i o sl Sile™
& Gy Bl ) BB VIO Cidedy AD g Yo B € clalod ;3 0nd (5ygl)3 (slapaiS g orii (gy9l)3 pAS I A, le oS ALib o pAS diged Yoz Jols oy ) edlitul 3y90 (slapaiS —)

@ Y0 agli b Jly Y7 ghb pSols A - cd b

I xSk ne llas — ¥

)5 1,8 o3lil )90 35 B )3 pS B0 liae 4 &5 0dgs auil )b Adisseo <8 i colo (Rovabio) gulgy w pl (islojl (slaoys ;> o3liul 3590 o il =V
®Means within same column with different superscripts differ (P < 0.05). )
1- Wheat used in the diets consisted of four samples of wheats as: untreated wheat and wheat tolerated the temperatures of 55, 70 and 85°¢ for 2.5 minute
in a conditioner with 800 kg capacity with 33 paddle mixer of 45degree angle.

2 - SEM=Standard error of the means

3 -The enzyme used in the experimental diets was Rovabio and used at a rate of 500 (g) per ton (Adisseo France).
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Introduction Wheat is an important cereal due to high starch, available energy and protein contents and is used
in poultry diets. Thermal processing is one of the common ways to increase the digestibility of feed, nutritional value
of protein through denaturing the anti-nutritional compounds.

Materials and Methods This project was conducted in two experiments at the Poultry Research Center of
Ferdowsi University of Mashhad.

First experiment: This trial was designed to determine the apparent metabolizable energy and the digestibility of
crude protein and dry matter in four heat treated wheat with and without enzyme supplementation. One hundred
twenty mixed sex day-old broiler chicks were fed standard starter (0-10d) and grower (11-15d) diets, 96 of them were
divided into 48 groups of two each and randomly assigned to 48 metabolic cages on day 15. Eight diets in which the
sole source of energy and protein was wheat, were prepared and each was randomly fed to six replicates of two chicks
each from 15-21d. At 18th day of age, 12 hours of starvation were imposed on all chicks; then trays were placed under
each cage and feeds were supplied to all cages for 72 hours when the 2nd 12 hours of starvation was imposed and the
collection of excreta continued until the end of the second starvation period. The amount of feed consumed by chicks
in each cage in three days was determined by the differences of feed supplied and remained. Excreta collected from
each cage was placed in a room air flow for 48 hours and then placed in an oven at 60°C for 72 hours to dry completely.

Second experiment: in this trial, 576 birds (11d) were divided into two groups, (male and female) from which
six males and six females were randomly assigned to one of the 48 pens. To prepare 8 experimental diets, only one
grower diet (11-24days) containing 70.11% wheat was formulated based on Ross 308 nutrients recommendation and
an untreated and three heat treated wheat with and without enzyme supplementation (Rovabio) were replaced to
prepare the 8 diets. The experiment was conducted in a completely randomized design with factorial (2x4)
arrangement with 6 replicates of 12 birds each. Diets were randomly assigned to 48 pens in a way that each diet fed
6 replicate birds. On the final day of the trial (24d), one male bird from each replicate group was weighed and
slaughtered. The carcass, breast, thighs, back, wings and neck, as well as the weight of internal organs including the
heart, spleen, proventriculus, gizzard, liver, pancreas, bursa fabrisius, abdominal fat, duodenum, jejunum and ileum
were measured. Duodenum, jejunum and ileum length were also measured. To evaluate the effect of

different untreated and heat treated wheat at different temperatures with and without enzyme supplementation
on the microbial condition of the digestive contents of the ileum digesta on 24d, about 3 grams of the contents of the
ileum region from each slaughtered chicken transferred to the sterile tube containing 9 ml of buffer phosphate and
placed in an ice flask and transferred to laboratory.

Results and Discussion Thermal treatment significantly improved the apparent metabolizable energy, digestibility
of crude protein and dry matter of wheat, so that the highest apparent metabolizable energy and dry matter of wheat
was obtained when wheat was processed at 85°C. Whereas the highest digestibility of crude protein in wheat was
obtained at 70°C thermal processing. The effect of enzyme on apparent metabolizable energy, apparent digestibility
of crude protein and dry matter of wheat was not significant. The results of this study showed that thermal processing
of wheat has a significant effect on feed consumption, daily gain, body weight gain and feed conversion ratio. Whereas
the feed conversion ratio in chicks fed with diet containing wheat processed at 70°C was similar to those fed other
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diets contained heat treated wheat and was significantly better than those fed control diet. Dietary enzyme
supplementation had a significant effect on body weight, daily gain and conversion coefficient, so that the daily gain
of chicks fed diet containing enzyme was increased by 4.5% and the conversion factor was improved by 4.2%
compared to those fednon-enzyme diet. Thermal treatment of wheat significantly affect relative percentage of thigh
weight and relative weight of broiler chickens at 24 day age, so that the highest relative percentage weight of thigh
and breast was in chicks fed diet contained wheat processed at a temperature of 70°C. On the other hand, thermal

treatment of wheat significantly affect the relative percentage of abdominal fat, which increased compared to untreated
wheat. Also, the present study showed that processed wheat did not have a significant effect on the percentage of
carcass weight, back, wings and neck, liver, pancreas, heart, spleen and bursa. Also, the interaction effect of thermal
processing of wheat and enzyme supplementation on the relative weight of carcass, its parts and internal organs was
not significant. The supplementation of enzyme had only a significant effect on ileum weight. Thermal processing of
wheat at different temperatures had a significant effect on the height and width of villi in jejunum, but did not have a
significant effect on the depth of the crypt and villi height to crypt depth. The lactobacillus population in the ileum
region has not been affected by the heat treatment of wheat and a negative response to Salmonella infection was
observed in all chickens. On the other hand, the use of enzyme supplementation did not have a significant effect on
villi height and depth of crypt and villi height to crypt depth. The interaction effect of heat treated wheat and enzyme
supplementation was not significant for neither of the measurements.

Conclusion The results of this experiment showed that although thermal processing of wheat at 85°C increased
the apparent metabolizable energy by 5.32% and dry matter digestibility by 5.61%. In addition, the inclusion of

heat treated wheat in diet led to an increase in height and width of jejunal villi and improvement of feed intake
weight gain and feed conversation ratio in broiler chickens.

Key words: Broiler chicken, Enzyme, Heat processing, Performance
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Table 1- Ingredients and main nutrients composition of basal diets

(ML@J& LQJ‘ 039)

7) (S)yes ol (599) cy
ﬁn) iéﬁnf; (%) Age (day)

g 1-10 Day 11-24 Day 24-42 Day
e 47.72 51.37 48.64
Corn
(A5 by dloxss 32.5 27.73 24.98
Soybean Meal (CP 44%)
p5 15.00 15.00 20.00
Wheat
bgw gy . 0.00 1.63 2.31
Soybean Oil
Sand onndS (53 1.80 1.62 1.52
DCP
SR 1.44 1.34 1.28
Oyster powder
' Gelizg JoSe
Vitamin supplements! 0.25 0.25 0.25
Vo

e JoSo 0.25 0.25 0.25
Mineral supplements!
o S 0.40 0.40 0.40
Todized salt
o= 2 0.48 031 0.27
DL-methionine
A g i 0.16 0.10 0.10
L-lysine hydrochloride
04 duwle 0> uL.S)J
Calculated composition
AME; (kcal / kg)
(4) & cx592 22.00 20.00 19.00
Crude protein (%)
(Aol 1.05 0.84 0.79
Ca (%)
(F) i BB s 0.50 0.48 0.42
(%) Available phosphorus
(z)@}g 1.15 1.10 1.00
Lysine (%)
R 0.9 0.82 0.77
Methionine + Cystine (%)
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'Vitamin and mineral premix provided the followings per kg of diet:440000 international units of vitamin A, 80000 international
units of vitamin 3D, 3000 mg B2, 960 mg of vitamin E, 2000 mg vitamin K3, 6120 mg thiamine, 12160 ml g niacin, calcium
Pantotenat 8800, 640 mg Cyanocobalamin, 612 mg Pyridoxine, 2 g biotin, 440 g Choline chloride, 40 g of antioxidant, 64.52 g of
Mg, 100 g of Fe, 8/33 g zinc, 8 g Cu, 0.64 g I, 8 mg selenium
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Table 2- The Effect of different levels prebiotic and silver nano particles on growth indices of broiler from 1-42 day of age'

2 ) 085 Sl)dgil

) Sz lsldd T oo ey s Shs (e )as e
Prebiotic (%) Silver nano particles  Eeeq intake (g) Weight gain (g) Feed conversion

(ml/m? drinking ratio

water)

0.00 0 3322 1752.2° 1.90°
0.25 0 3308 1854.9% 1.78
0.50 0 3201 1890.1* 1.70
0.00 400 3319 1870.7% 1.77°
0.25 400 3476 1862.6% 1.87°
0.50 400 3567 1935.2* 1.84%
0.00 800 3311 1869.7% 1.77
0.25 800 3462 1934.9* 1.79
0.50 800 3559 1936.2% 1.84
SEM?2 916.19 3142 0.05
(F) S
Prebiotic (%)
0 3317.3° 1830.8° 1.81°
0.25 3415.3° 1880.5° 1.82%
0.5 3442.3% 1920.5% 1.79%
SEM 236.69 270.65 0.03
(54 o) 085 )39
(ml) Nano silver
0 3277 1832.4 1.79
400 3454 1889.5 1.83
800 3444 1913.6 1.80
SEM 217.92 375.43 0.05

(D<o 1+0) 3l ol e BMS] gl)b S ity CBgn b (g o (sl Sile!

oSl 3,5l clas =SEM ¥

! The means in each column with non-common letters have a significant difference (P<0.05).

2SEM standard error of means
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Table 3- The Effect of deferens levels prebiotic and silver nano particles on blood parameters of broilers at 42 days of age'

N o oo ol o) 5 S ,, 5 i
V) S (aelal Yyl JsyulsHDL- fJ’ Al D,L 2 Sk
(s posSh) (il posihe) Ry,
ST Silver nano particles (ml/m3 Triglyceride HDLCholesterol Total Protein
Prebiotic (%) drinking water) (mg/dl) (Me/dl) Cl(l;)/}z;:ﬁ;ol (Mg/dl)
0.00 0 78.33 36.66 26.00 3.20
0.25 0 117.66 35.66 26.66 3.43
0.50 0 89.33 37.00 28.00 3.76
0.00 400 117 31.66 20.00 3.03
0.25 400 111.66 31.00 25.66 3.53
0.50 400 112.00 33.66 21.66 3.10
0.00 800 100.66 33.33 26.33 3.10
0.25 800 83.66 34.66 19.66 3.06
0.50 800 122.66 33.00 17.66 3.10
SEM? 4.80 0.65 1.04 0.05
() Ssamis
Prebiotic (%)
0 98.66 33.88* 24.11° 3.11°
0.25 104.32 33.77° 23.992b 3.34%
0.5 107.99 34.55% 22.44* 3.320
SEM 3.90 0.04 0.94 0.02
(52 o) 0,8 Sd gl
Nano silver
(ml)
0 95.11 36.44 26.89 3.46
400 113.55 32.11 22.44 3.22
800 102.33 33.66 21.22 3.09
SEM 4.10 0.69 1.06 0.07

P<el-0) wdlye loime SHS] glyls Ste e B b gt o SlaSile!
oy Silo 5kl cllas =SEM ¥
! The means in each column with non-common letters have a significant difference (P<0.05).
2SEM standard error of means

DIPBbE 4yl ol J> 45 395 (0 4B Y (g 9 S s
9 2 0 D 9U 3B (1) A5l oe 039 sl o515 5 s
ol Pgo s Wgallo g (S bl iile (ke 25 (slos S
Jsbe ly uper 5 0l Jlail 6581 gl aw 4 &3 9L
03922595 (59> By 3929 3 Jlail e 235 o0 (655,
2 50 5 At s 5 S33l5850 )3 et e ol (0] 45
Oz 238 o Sl S0 alas 5 oo s 5 (s 0205
Dby S 9 38T sy 59y a5 W Lo S U
(F1) 33,550 ony 296 <290 oang
E. Coli sla xS L ol pregoy wl s
obis 0,8 ¢U & Bacillus subtilis 4 Staphylococcus cereus,
Wles o oo ianST ol lais 4y 3 pl (V) Cowl oads 02l

o5 g5l 13 Jlas 1> Migall i _Luw b IS 35 oyt

Opre A8 odaliie il (oo A (ol Lo )3 3l on S
5o s (deo Ave gols Jla 0 o o wlgSY dlaas oy oy
—sS a2g 2l o ) Ssmisy il el (P<-/-0)
potlal )3 gkl g e p) (slas S S puljdl esly
Gl s Sligs oas s g iy Ltalidl o) &5 sl 0
DIl o gi8ef oY e (F) b 093 0L L s
i g 0,8os 500 5 p9Ss 1> (3lgp S S g skusligSY
(V) 28 (1365 sladrgr GBS olSiwd (0950 Cume )3 (252
oy 4 b liS98 peg—ad & (SSmisn SLiS 5 95
Sl e wlgiSY oluss il el wilg o (i beS (sladr g
oy 9 0y DRIl dgme e &S 2355 ol ()5 ol



Yay

e 285 033 (519 Samo Capror ey ;5o 3t S gmag 1 9 08 Wy 9ib §1( Jley 9 (59

Ozl 9 il (o Glapa S5l S alS el ol ol 5l
2 (S5 2Ulg a8 olapn S5l S Cunes )3 il oo
oo giSY L gm0 5 5, |y atbly i 5 ST L g

(ef/g,) XN") (2365 slarsr poSis (23S Cumer 1 0y Sl g Sismsn e oo 36— € Joa
Table 4- The Effect of different levels prebiotic and silver nano particles on cecal microbial populations in broilers
(cfu/g, 1x107)!

P o) o5 S5 b

() Sssncn (elal O o 2o

o fusly S a3gelles b JlygsY
L. Silver nano par.ticles Colibacilus Salmonella Lactobacilusia
Prebiotic (%) (ml/m? drinking
water)
0.00 0 86.66 10.66 45.00
0.25 0 46.66 6.33 35.33
0.50 0 28.33 10.00 88.33
0.00 400 53.33 25.00 85.00
0.25 400 38.33 8.66 71.66
0.50 400 20.00 15.00 73.33
0.00 800 23.33 8.33 65.00
0.25 800 25.00 3.33 71.66
0.50 800 16.66 2.33 91.66
SEM 4.14 1.28 0.88
() S smcsn
Prebiotic (%)
0.00 54.442 14.66° 65.00°
0.25 36.66%° 6.112 57.33®
0.50 21.66° 9.112 84.442
SEM 3.16 1.14 0.07
(5 o) 08 391
Nano silver (ml)

0 53.882 9-00? 56.22¢
400 37.22% 16.22° 76.66°
800 21.66° 4.66° 76.112
SEM 3.84 1.21 0.09
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! The means in each column with non-common letters have a significant difference (P<0.05).

2SEM standard error of means
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Table S- The effect of different prebiotic levels and silver nano particles on antibody titer against vaccines in broilers

o) o Sl 5
() Ssmcs oS oyl
(alal o] 10 days 24days 42days
Silver nano
particles
Prebiotic (%) (ml/m?
drinking Julss 999028 Jolss gl Jules 9928
water) NDHI IBV NDHI IBV NDHI IBV
0.00 0 3.66 4.66 433 4.00 3.00 4.33
25.0 0 3.33 5.33 4.00 4.00 6.00 4.66
0.50 0 3.33 4.66 433 3.66 5.00 3.66
0.00 400 3.33 4.00 4.66 433 4.33 5.00
0.25 400 2.33 6.66 5.00 5.66 4.00 5.00
0.50 400 3.33 4.00 5.00 433 4.66 4.00
0.00 800 3.33 4.00 4.66 4.00 3.66 2.33
0.25 800 3.00 433 433 5.00 5.00 3.66
0.50 800 2.66 4.00 433 3.66 4.33 5.00
SEM 0.19 0.23 0.12 0.15 0.21 0.20
(%) Sgmcs
Prebiotic (%)
0.00 3.44 4.88 4.22 3.88° 4.66 4.22
0.25 3.00 4.88 4.88 4.77° 4.33 4.66
0.50 3.00 4.11 4.44 4.22° 4.33 3.66
SEM 0.17 0.21 0.11 0.13 0.19 0.19
(54 o) 05 3951
(ml) Nano silver
0 3.44 4.22 4.55 4.11 3.66° 3.88
400 2.88 5.44 4.44 4.88° 5.00° 4.44
800 3.11 4.22 4.55 3.88° 4.66° 4.22
SEM 0.18 0.22 0.10 0.12 0.23 0.2

! The means in each column with non-common letters have a significant difference (P<0.05).

2SEM standard error of means
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Introduction Prebiotics are non-digestible additives that stimulate the growth or activity of one or more
bacteria in the gut, which can have a beneficial effect on the host and thus improve the health of the host animal.
Prebiotics increase feed intake, final weight and improve feed conversion when fed to broilers. Prebiotics cause
changes in the blood parameters and immune response in broilers. Numerous studies have shown the antibacterial
properties of silver nano-particles and their useful applications in the poultry industry. These include increasing
feed intake and decreasing the number of pathogen microbes in the gastrointestinal tract that cause bacterial cell
death by binding nano-silver to the surface of gram-negative bacterial membranes through sulfur-containing

proteins and by altering the membrane permeability and respiratory chain. Inflammation is the result of induction
of oxygen-free radicals by silver nanoparticles, which leads to impaired digestion and absorption of nutrients in
the bird's gastrointestinal tract. Many studies have shown the importance of natural flora in maintaining bird health
and found that the flora in these sites had a profound effect on the process of making prebiotic consumables in
poultry. Adding prebiotic compounds, especially fructans to broilers, improves weight gain and feed conversion
ratio and carcass weight due to increased length and density villi distribution. The aim of this experiment was to
investigate the effect of combined prebiotics and nano-silver on growth performance, blood indices, immune
response and microbial population of ceca in broiler.

Materials and Methods In this experiment, 432 one-day-old male Ross 308 broiler chicks were used ina 3 x
3 factorial arrangement with completely randomized design with 9 treatments, 4 replications and 12 observations
per replicate. The composition of the experimental diets was determined using the Ross 308 strain rearing guide.
The basal diets were identical in energy and other nutrients. In this experiment silver nanoparticles were added 0,
400, 800 ml in drinking water and prebiotic added 0.025 and 0.5 % to the basal diets. The mean body weight gain,
feed intake, feed conversion ratio were determined at the 1 to 42 days. Blood samples were taken from all
experimental units for 10, 24 and 42 days to measure the titers of Newecastle, Infectious Bursal, and influenza
antibodies. The blood sample was slowly poured into sterile lid tubes and transferred to the laboratory in an ice
tank. In the laboratory, blood samples were centrifuged at 10,000 RPM for 10 minutes, followed by Newcastle
antibody titers (Hemagglutination inhibition) and Infectious Bursal antibody titers by ELISA (Enzyme-Linked
Immunosorbent Assay). The infectious influenza antibody titers were determined by ELISA .At the end of the
experiment, after slaughter and carcass analysis, Cecal contents were extracted with a syringe (3 ml). And they
were transferred to the lab to count the number of bacteria. Mac County medium was used for counting Coli
bacillus, MRS agar for lactobacillus count. Salmonella was cultured on BGA (Brilliant Green Agar) specified
media (Merck, Germany) at 37°C for 24 hrs. Data analysis was performed using SAS software and mean
comparison with Duncan test at 5% level.

Results and Discussion There was a statistically significant difference in feed intake, weight gain and feed
conversion ratio using silver nano-particles and prebiotics different levels between in total period of experiment
(P<0.05). There was a statistically significant difference in the level of serum HDL, LDL, and TP in different
levels of prebiotic (P<0.05). The lowest total number of bacilli and Salmonella was observed in 0.5% prebiotic
treatment. The highest number of lactobacilli was observed in the treatments containing 0.25% and 0.5%
prebiotics. The highest number of Coli bacilli and Salmonella was observed in the treatment without silver
nanoparticles and the lowest in the treatment containing 800 ml. Also, the highest number of lactobacilli in
treatment was 800 ml (P<0.05).The results of this study showed that using 0.5% prebiotic level in the diet of broiler
chickens improved the growth performance and immune system. Also, the use of 800 ml levels reduced the number
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of harmful bacteria in the ceca of broiler chickens

Conclusion According to the results of this experiment, the use of prebiotics and silver nano-particles in the
diet and water can improve the performance of the chicks during rearing period. 0.5% of prebiotics in broiler diets
and 800 ml of silver nanoparticles decreased the number of harmful bacteria and increased the beneficial bacteria
in broiler ceca.

Key words: Biochemical Parameters of Blood, Broilers, Cecum Bacteria, Prebiotics, Nano-silver.
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Introduction Arabi sheep population includes almost 55% of the local sheep population in Khuzestan
province. Lamb mortality is a universal problem in sheep breeding that may be reached to 20-40% of total lambs
born and could impact the genetic improvement, animal welfare and economic viability of sheep breeding,
adversely. Research on improving survival of lambs is likely to have a higher pay-off than research on improving
the number of lambs conceived. Lamb survival is a compound trait affected by many various factors related to
climate, management, lamb and ewe behavior and genetic effects. Lamb survivability is controlled by genetics of
the animal, contributed by direct genetic and maternal effects and also by environmental effects. There are
disagreements among researchers about using a suitable model to analyze the survival traits, and each researcher
has suggested the use of specific models. In general, the use of linear and threshold models has been suggested for
survival trait analysis. Although survival has great economic importance, in the studies conducted on Iranian
livestock, less attention has been paid to it. The aim of this study was to analyze the genetic parameters for the
survival of Arabi lambs from birth to one year of age using linear and Weibull models.

Materials and Methods in this study, 5452 lamb survival records collected by the Jahad Agricultural
Organization of Ahvaz from 1993 to 2005 were used. Traits included were cumulative survival from birth to the
end of one year and on a monthly basis. In order to estimate genetic parameters using linear models, the Restricted
Maximum Likelihood (REML) method was used in Wombat software based on a univariate analysis. The Weibull
model and Matvec software were also used for estimating variance component and genetic parameters of Survival
rate.

Results and Discussion Different models compared using the likelihood ratio test. For survival traits until 1,
4, 5, and 10 months, the model 4 was suitable, which include the direct additive genetic effect, maternal additive
genetic effect and their covariance. In the case of until 2 months, the best model was the model 3, which include
the direct and maternal additive genetic effects. For until 3, 8, 9, and 12 months, model 1 including direct additive
genetic effect was selected. And for other traits Model 5 (direct additive genetic, maternal additive genetic, and
maternal permanent environmental effects) was chosen as the best model. The direct heritability of survival rate
estimated from different linear models was in the range of 0.025 to 0.061. In general, despite the high economic
importance of survival in the breeds until one year of age, due to low estimates of the inheritance of these traits
using linear models, it cannot be expected that genetic selection alone can make significant genetic progress. The
genetic variance component among sires, heritability on the logarithmic scale, heritability on the original scale,
and effective heritability obtained from Weibull sire model were increased to a peak point at 4 months. After that,
a decline occurred until 5 months, and then a fluctuation was observed until 9 months. A limited increase was
found in the 11 and 12 months. The heritability of sire model, in the logarithmic scale, had a low to medium range
(0.13-0.25), and in the original scale had a medium to high range (0.39-0.75). The effective heritability was
estimated in the medium range. Estimated values of the survival heritability using the Weibull model was greater
than the value obtained from the linear animal model. Although heritability estimations for survival and mortality
is low, it is possible that genetic progress may be enhanced by selecting lambs with higher breeding value for
survival.

Conclusion Estimation of the genetic parameters for survival lambs from birth to one year of age using linear
and Weibull models were low vs medium to high, respectively. Therefore, based on the results of linear models,
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response to direct selection to improve the survival of lambs in this breed will be very slow, and more attention
should be paid to improving non-genetic factors and indirect selection and outbreeding, but based on The results
of Weibull models, it seems that the rate of response to genetic selection to improve survival trait is faster using
these models compared to the linear models, suggest that lamb survival could be improved through direct selection
and could be included in the Arabi sheep selection index.
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Iranian Journal of Animal Science Research
Vol. 13, No. 2, Summer 2021, p. 313-319

i

Olnl oold pole (slairg sy 4 i
FIF-T o AFee bl X o)lods Y ule

Jf.hjjg:—go.lﬁ Jlas
I ol cpletde (5o sl p gt Susl 5 555 2 (SNP) (65 58S 5SS (sla JS3 i ol
OlnSL SldsS

"S5t e hans T 255 55 I i ot 08 30

VWA O/ Y 8L 5 U

2>

2 diles Ko s Slos ay g s slay8s 5o S50 a9 odged o |y cusigid g Guigif o dlio b Wy o pain jSuily pdaw 53 dalllas
o (Bos taurus) S, ol cpli_ils clagls cuxes 3 RNA-Seq slaosh ;I (SNP) (cu5silS 55 (sla IS b xin 58 jolaio &y dulllas o]
L .25 plosl Trimmomatic g FASTQC (gla 38l oy lawgi baodly yislysg g cutsS” S .0 oalatwl (Bos indicus) oSty liwds
Slodlitn b e el S5 poty ySuusl s TopHat2 )38l o5 5lodlitw! b g5 x> 40 poij 55y » RNA-Seq slojiiled b Ko 5 290 o
iy 4SNP ol ls WYADY § 0 MAY Llolis 4 yocie oS 8,5 g poin ySwdl 5 (65 SNP oS’ 5.JUT Samtools (¢ ) jle 5 dun
SBSNP (il sy Jale o gl (30l g9 i g ole oaigtlS s 3ol 98 o8 03 oLl SNP £55 VY (pimen
EP WY o b adllas)s ous Iy 3gmg cpliiidn 8135 ,3 /8RS o liw S sl5 5 AV /8 &S widg Jolo ca5eilSs 0 3Rols g9 jleond alis
GBSNP (il Adg Jolo e (05580590 030 g9 Cuiing Jolo (cas9ilSs 030l £9 51 daSNP jl g5 jlon ub (olw L SNP
Iy cpluale o155 )5 LSNP 784/8 5 SliwdS 315 15 LSNP ZY+/F 55 4 4 widgs Jole (605585 03500 g4 5 WoSNP oud wslis
Do YV Ll cpliids ol 3 9 V/¥ L ol SliwalS 015 50 LSNP (Ts/Tv) Jole jue & Jole ga5sidSs (235l s aib Jolis

RNA-Seq slaesls isaisils s S5 IS a2 esaiglS s (3Rl epsi S 3605 (50319

Mol o)l lo5 o yips 3blis (pl )0 39390 (LSNP Ylazsl
9 5l s S50 & Wl o potes Sl (1) WS 5900 1) o3
9 b 3l IRl Cestere 0jeyel & 1) (o) slo (St 8
Cdy iy g 0y dendy Wbl g0 (ol ()[S0I5 4 (gl Gl
oS G| (g 4 pyin il Camela (V) woled yim po |y (Se55
e (ed i) S S il 0f e 4 Ol Sine (e

09iS ol pole SRS duw 90 ¢ 5leSinn (Slowi g}y iy bl |-V
Ol @S islS o 5 Ghisel liiod plojls

(Email: S.varkoohi@gmail.com 1 g 00y g5 =)

DOI:10.22067/ijasr.v13i2.82194

o- SINGLE NUCLEOTIDE POLYMORPHISM

.

CYRTTY

5 Oyt & ojgyel (SNP) saggtls s S (sla S iz

P93 U5 L lllas Sl s has o3lpar il o psal)lS
S 955 (e 2 (e & S| p3 355 Mo | )3 (on g,
YU oS15 b glaal)l jolaie cps ol olSle ol 5l ook jlams
oS ool 5l silea s &1yl (g g5 Caio > Sl ol )
Py 8 Cud pgis 5l b i (cmgig) ol S poi Sl 5
S Oler g A0 (SeTon 03)9 o 4 Coled 3 g 039

e 5 5598 rd o psls 09,5 )l (i)l aigel il -
ol eliile sl olSls o

83l Bl ¢l lie 5 (659l iy o psle 095 okl ¥
ol elissle s



VFeo Lausl ¥ ooyl AY als (ol pl (olo pole sltunr gy 4y pio VY

pbsl V2,0 ¥ aseus (Ubuntu) g5gssl (uS'sia) Jole piam s layzes
S92 SIS0 ey By o oS oo Hbld &y sTa Cwyd LS
(slago b 4 1L 15 LT (el 5 el i alio Sl sl
oS ol fastq oy Lol oy yiegwpe 5| (S a8 33,5 s Koo
sratoolkit ;8] sy ¢geze jl fastg-dump yor wd b by oy
ol inlyg g cuaS s ab plol 2.5.2 Ubuntu64 asew s
2 & ub pll Trimmomatic § FASTQC (slaljél o5 low o5
CbsS 2 sl s Salug b g B> 5 g bl Bl L
slyib cas 0r ol Jsb Bls sl b b il )
b ole g (hdpen b b wlali od b lalpg sl Giles
NPl ey jloolinal b g5 @ pe pgi5 595 2 RNA-Seq (slasiilos
Ayl oalaiwl b g dd oSS paiy ,Swily TopHat2
P yS—wilp 69y » SNP Cai8 3JUT Samtools (,ljéle

L3S O)g0

S g Al

Sl dodly Cgllas b 5 CuaS 4 a5 b (Lded!d (Wl
9 2le Loy oI5 93 sl oad 4 BliS LS CudS o oyl
Sl b IS 015 0 (e (gl 09 oS o jiiled JS dlaad 4y Cos
VAYVAYAY slaxs iolyg | des acdol iiled YAF+ 5V gooomo
S ojle Wil 8L g abb (o wlio caas (il
HUS BT 51 (aislss ST 5o )d Y/ 3gas) isles VOS-OVS
5 el 0 ialyg gy 9 9y Liled VAYYATAY )
(VA/2) NOFAYADD o (ZAV/Y) VOVOYBAY Cuiy (Sl S
Dl Jlae (gt 200 &5l e 00 (bR (> 4 1S
O)lee g KD hdjen e dia b (IS Ggrdkes o 9 S
ol sl (Multiple alignments) G5 w453 i )50
Bdpen (093] Qe Vel Gl b 3l P e Sl e (e
sl (¢ly (Overall read mapping rate) JS° b oS 75 .00
s VFo VoYY 0l pl oMo el oty LALI5 SlnlS
Jolee) ZA/F slias cpl 5148 B00,5 Ciudped 4o g 93 ilgs
FYAVY Joleo) ZY g 5 0in a3 ped (Liles caan WOV -F
.zl (Discordant alignments) ;eb (23 yo (yislgd s
Concordant pair ) ead yoo 20> dyed &5 50D Oyl 4
.ol oy 7Y+ (alignment rate

B 3 9y o 9 9y Ui sle Gl (lp Wb Kl 2y

4- NATIONAL CENTER FOR BIOTECHNOLOGY
INFORMATION

sloodls (V) 58 slpi iy elgs (o wlwlasly 9 pois (odbiis
LT Joes 5T 45 63,8 o 5 cilies JIS3 1y i Sl
RNA- slaosls .uisb o (RNA-Seq) RNA b Jg Jol>
05 9 (385 jlaans 5 319 (gt Sl glaodly 5l c45 Seq
cpoin Sl JS 055 e i 1 0gMe oy (pl it s
S @yge @l ol (295l S 3 uagig) Olise Glojen
(V9 ¥) Ssleen oy (333 5 (o5
¥¥eeo 5l oiw RNA-Seq sleoshs jlodlitwl b inghy b
Ormen (V) Wb olw bl o8 b peiy )Siuslyy ;3 SNP (Sl
Caipa ol A pals sl 9 )N ek b
S9) s b (V) 4 olulis SNP ,SiLas VY- FY o SADAY
O 9 U 2095 31 dbls Cuol (b )3 (g3 g alae Bl
i pizmads F) A kS SNP ol 1> YAYAVY 3liss ciiyluwo
(V) b odalie x> (6 ymendS 3 Cuwgy 43 SNP (SSLLS OFYYY
S o ol Gl g G Jele u5eilS § S0l
ey WglS 5 UL (A G) K00 (g 4 )y 58S 5
e & Jo > 05 5o s (T €) 500 opdsar &
L opdaorp @ Cpog MIilS'9 1 s el Jolo it quigtlS'ys
Slog b0 (AT A C G TG o C) WSy
il o s b i sl ar b Sola b b i
S92 (S (b a3l 93 4 S ele f g Jole a5l 5
wlolis g ass il adlae jl un (V) A3 590 Y/YO (Ts/TV)
Conar | gl 903 poin Sl g 59y 22 39290 < SNP

Wiy, 9 2190

wiged Frpleslay Loy RNA-Seq sloosly jlaxlllas oyl jo
9 (Bos taurus) S yol cyoun 3 29 o3l jd oyl Lo o5 9>
oS Gy bl s (Bos indicus) SliwalS ool 45 ¥
A Adg (F) o) Sen 5 Silgn daalllas jo Waosly oyl i oalal

ot T oldde ol o SlidS 5135 (gl dbgye (slmosls
SleMbl o 3 10 SleMbl SSL (SRA) ToligS slay yiilgs gus )l
Jol 3T 390 (slmosh a5 (NCBD) " (olgisigns
b cds VO Job a4y is olisS isles YoAF+ - 5Y 5 YY-YAFYY
23Ul plosagy Sl als 5 (i ile clasl gl s

1- http://www.ncbi.nlm.nih.gov/sra/SRS454433
2- http://www.ncbi.nlm.nih.gov/sra/SRS454432
3-SEQUENCE READ ARCHIVE



Yvo . Pt Sl i (595 32 (SNP) 605 gilS 9SS (glo Al wir Ll (] )S0d § Sl ouwld

«Zuw | Bos indicus 6565 & slsio 9 (Zebu) g5 o5 S (Sl IS
s Jl o o 45) 3)58,0 55 Lt b LSy 250 35 S
Sl sy 50 cpl pogMe L odlaiwl (cuwl Bos taurus slagls
4 A5 eolatw ] tophat2 del y (Stringent) wl S o Clogdais
Slbil pie (ool j ol dgrg b el (Sao &S sl oS
S S 15 g Sl 2 Bly SAaA5 Sy 5 (Mismatch)
2 b gyl 51358 plosl 3890 pslar (3 yen w2 Sl a0 o555 5
5550 SNP lgie @ b Ll pae o) des SNP a8 3JUT
SYL & oo oa b aiaS Slendais oyl yy0gMe g S o 48 )
I S 9o 35 b Ol g (Adyen £ (el ()
95 et Sl JIg 59y p 0ad i8S SL2l SWSNP
9 00 YL gAY 290l (B 1 Cen ] (s 55 (Sl S
OVY las VoY) pliide 4 cows (SliwdS » oL K6

) Jg) 2l (a0

S yok Cfuumm.\pi Cawd & LOO/Y 3 EIY sy opliide
2y b gla iled olias o AV/Y g VIV Cus 4 4B 0y

SEPBUT 394> )3 (o985 Cumbge S Sl S (59
ol Cwdy VY 03 yor sdyen Fy5 g S5 N JS Ladsen
A8 @bl eollae > 13 (3 jen £ ggeree 5
P35 9 y2 0UsS sla il a3 yen L (LSNP O is
P Sl 69y p gl (653%an w9 RNA-Seq g yo
iy 4 Sy (Slnls g 1 ol i tle gl Conox digos
Copid 93 ol b olwlid SNP ,S5Lis VYVARF 4 8+ AT
o S SNP ol sy v b S o SNP oIS 1> VAT <A
Ylois! yol oyl g cpliiile o5 ply dw Lo,y SluwdS o135 ly
o Ll 5SS S 0l g0 b adsen clp & Canl opl dawly
2 6590 g Bos taurus gl o5 & 65 4 glaio pli_dila

Paj509yS b S8 4y SliwadS g cplusle 3P 5 51 K yo > oad aiS SNP sluwi - Jous
Table 1- The number of discovered SNP in two Holstein and Cholistani breed based on chromosome
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Chromosome Chromosome length (bp) discovered SNP in Cholistani cows discovered SNP in Holstein cows
1 158337067 5590 2079
2 137060424 5764 2277
3 121430405 6865 2741
4 120829699 4356 1837
5 121191424 7854 2872
6 119458736 3743 1572
7 112638659 7287 2423
8 113384836 3883 1550
9 105708250 2798 1075
10 104305016 5264 2110
11 107310763 7191 2511
12 91163125 3057 1228
13 84240350 5388 2035
14 84648390 2962 974
15 85296676 4164 1583
16 81724687 4474 1501
17 75158596 4804 1586
18 66004023 7879 2750
19 64057457 8426 2914
20 72042655 2085 760
21 71599096 3684 1279
22 61435874 4052 1257
23 52530062 5263 2457
24 62714930 2225 782
25 42904170 5694 1798
26 51681464 2735 887
27 45407902 1473 524
28 46312546 1982 720
29 51505224 3809 1120
X 148823899 2783 836
kS o) 16338 37 0
mitochondrial genome
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Non-chromosomal sequences
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Cholistani Holstein

SNP glgil " ) " )

SNP types
A/C 5564 4 1867 3/7
C/A 5105 3/7 2399 4/8
A/T 3385 2/5 1342 2/7
T/A 3328 2/4 1344 2/7
C/G 6131 4/5 1996 4
G/C 6227 4/5 2085 4/1
G/T 5249 3/8 2301 4/6
T/G 5584 4 1893 3/8
C/T 23602 17/1 8795 17/5
T/C 24954 18/1 8722 17/4
A/G 24862 18 8788 17/5
G/A 23963 17/4 8651 17/2

5 37954 100 50183 100

Total
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2 Percent of SNP type
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Introduction (SNPs) are single nucleotide base variations, caused by transitions (C/T or G/A) or transversions (C/G,
C/A, or T/A, T/G), in the same position between individual genomic DNA sequences. Single nucleotide polymorphisms
have been applied as important molecular markers in genetics and breeding studies. About 40% of the Single nucleotide
polymorphisms in the genes cause a change in an amino acid. The rapid advance of next generation sequencing provides
a high-throughput means of SNP discovery. Transcriptome study can fill the gap between genotype and phenotype and
help understanding the mechanisms from sequence to function. RNA sequencing (RNA-Seq) is a next generating
sequencing based technology for studying of whole transcriptome and gene expression. It simultaneously enables study
of transcriptomics sequences and very accurate quantitative gene expression (digital expression). Hence, these data are
very suitable for high-throughput study of expression level of all transcribed genes and their SNPs (Single Nucleotide
Polymorphism. Recently, RNA-Seq has also been used as an efficient and cost-effective method to systematically
identify SNPs in transcribed regions in different species. A transcriptomics-based sequencing approach offers a cheaper
alternative to identify a large number of polymorphisms and possibly to discover causative variants.

Materials and Methods In this study, RNA-Seq data were used to SNP discovery in American Holstein (Bos taurus)
and Pakistanian Cholistani (Bos indicus) cows. RNA-Seq data of 21,078,477 and 20940063 paired end reads with 75 bp
length resulted from pooling of whole blood samples of 40 Holstein cows at the University of Wisconsin, Dairy Cattle
Center, USA, and 45 Cholistani cows at Gujait Peer Farm, Bahawalpur, Punjab, Pakistan, respectively, obtained from
SRA database in NCBI for Holstein cows (http:/www.ncbi.nlm.nih.gov/sra/SRX317197) and Cholistani cows
http://www.ncbi.nlm.nih.gov/sra/SRS454433). MRNA sequencing was run on [llumina Genome Analyzer IIx (Illumina
Inc., San Diego, CA). Data were converted from Sra format to Fastq format by fastq-dump command from Ubuntu linux
version of Sratoolkit 2.5.4-1. Data quality control was checked by FastQC (v0.11.3) likewise trimmed for linked adaptors
and bad quality reads by Trimmomatic 0.33 Adaptors were considered according to sequencing instrument as default
(TruSeq2-PE.fa) and the minimum read length was set at 50 bp. Trimmed reads were aligned on UMD3.1 reference
genome (release 81) based on annotation data by Tophat2, which applies Bowtie2 as the aligner. The transcriptome was
assembled by TopHat2 software in two cow’s population by aligning and mapping the RNA-Seq reads on bovine
reference genome. The SNPs were discovered by Samtools software.

Results and Discussion After data editing, the removed and low quality reads in both breeds were almost equal and
relatively low. The length of whole transcriptome assembled, for example 52798651 bases in Holstein, indicates around
2% of the whole genome (around 2.6 Mbp) expressed as mRNA. In Cholistani cows, read mapping rate for forward and
reverse reads were 81.3 and 79.9%, respectively, and multiple alignments rate was about 9.4%. Overall read mapping
was 80.6% and concordant pair alignmentwas 70.1%. In Holstein cows, read mapping rate for forward and reverse reads
were 66.3 and 55.4%, respectively, and multiple alignments rate was about 7.2%,. Overall read mapping was 60.8% and
concordant pair alignment was 51.3%. Results show that 50183 and 137954 SNPs were discovered on the assembled
transcriptome of Holstein and Cholistani cow’s samples, respectively, and 15308 SNPs were common in both breeds.
No direct relation was found between the number of discovered SNPs and the chromosome length. Also 12 SNP types
were identified including 4 transition and 8 transversion. The most commonly discovered SNP were transition, which
were 70.6% in Cholistani and 69.6% in Holstein cows. The ratio of transition to transversion SNP (Ts/ Tv) was 2.4 and
2.3 in Cholistani and Holstein cows, respectively. The number of discovered SNPs in Cholistani cows were
approximately three times higher than Holstein cows. Because, for the alignment of both species used a same reference
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genome with Herford origin.

Conclusion the expression difference between two alleles in a single-nucleotide position causes phenotype
diversity and probably explains the large part of variances between these two bovine subspecies, especially in diversity,
susceptibility to disease and parasites, tolerating environmental stress such as biological and non-biological stresses in
different environmental conditions. While, differential gene expression analysis or even allelic specific expression in
gene level may not be able to explain phenotype diversity.

Key words: Chromosome length, Nucleotide replacement, RNA-Seq data.
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