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<

<

Loy (sloilsilio hilefl slo oy
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)

oo sl oygl 59550 10.0 10.0 10.0 10.0 0.002 0.002 0.002
BUN (%)?

a5 giel @l lo] 10.0 10.0 10.0 10.0 0.002 0.002 0.002

AST (U/L)}
il gt Y] 10.0 10.0 100 10.0 0.002  0.002 0.002

ALT (U/L)*
s s b S50y 10.0 10.0 100 10.0 0.002  0.002 0.002

LDL (mol/L)¢

(P<0.05) 125l o ls (ine ] gy S e y& By b s o (ol (pSiln
o b e b Sido o By ) 2 sl (S

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

4Alanine Aminotransferase

SLow density lipoprotein
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100 - B Control 05% BP 020% BP

90 -

80 - -}
T

50 A

40 -

30 A

20 -

10

0 - T T ]
ADF NDF

DM oM CP EE

Total trac Digestibility (%)

(223) J)lo5 g JS i bl

Nutrients of feed
Syss (gdio dlgo

(shio dlgo (o) 4aSh win CblB pumyr )3 25 Y guazma Cilike ol k- ) S5
Figure 1- Effects of different levels of by-productsin dietary on rumen digestibility of nutrients

5 65 i Y
s 35 Sl oscdl . lait (015) sstngs sz 593 55 s ol > b 38 Sl ol 5 I o s
woles (S Cuowd oyl 50 Wlg go il atily Basles
(6 ) el A
03,8 oS i ploil )5 a8 ol g LISl s dgy WS el 1 alys oo (55) 05,5 T B3 55 g ol (ylis ] s
4S5 (OLS) ot g 398 (o0 45T drogi (nlply eipled (10,8 g St g)liwl g Alsjo p3 By 5l ey Sl ¥ 55 Sl il
Aales (6yl0g3 dlie 4 sy ol (2,8 BLIL I ol o 1S ey
Sl
&lo & gl (1
0 pU 5 Sen 1o Bl mlio 4 gla )l )3 a8l pie JLil )6 5 (B M) odin g5 ool jg0ty (o > @lie £52) 090
g ) 55l 53 g aler (slaml > @lio g (5)l398 dlen g9y 3 313

(Naserian, 2008):5,ls oo gs S5 aid a5 xo 4 gl )l 6l Jo -

109 ool ) & ygon bl o "and" audS jleaian g go b e slp -
(Naserian and Valizadeh, 2009)

139 oolitnl i &yped et al Sl adlS Slodisg 90 3l i b lallis 6l -
(Naserian et al., 2008)

1

g oolatwl 5 Ghgods ! Cedle 5l e diz 4 lejen gl pK -
(Naserian, 1999; Naserian et al., 2008; Naserian and Valizadeh, 2009)
139 oolaiwl iy Jlo alive dlox lawg b lal o i g, a4 gl> )l by -

(Naserian et al., 2010) |,Ken g Lol -



by alie Cwypd ;oY ojlasl Times New Roman 8L g cwcdSl L5 4 cacdSl g (o) molio adS -

09.......' oolazwl Lhui oAl ol.:55 GALMJ‘ )l 9 05....; OQ)BT Lhui JalS w...u‘ 5@[...‘1 9 ul.t).w.t ‘nl.t U"'“"ﬁ" B o)‘ﬁ.o..b -

55 8005 s B b5 ey wlia 5351 -

gl ST abgypo (i 8y 4 b (o Bl olels,l oles -

ol (ol W i y8 32 L] H0 (8929 Wya0 ) DOI alil z 50 -

o3l 3,90 pabio —&
SPLE P Ll Gy 5 4 glie G ppd Bl a3 3590 )8 dise) 3 @lie (e Jold B odlitel 5)50 wlie -
O GRSl 5 9 g o3l oy g Sy ilisee Sl I By 258 (00 led 5 G ye dllis (S )osin s
3350 STl g ()b ol olod & dgu dgi 38 plol (3 4 @8 ) gl Ll Jlu e lodllie
9 iy J3S (530t At (o b Il i i) sl 4 4l i o 3 00l
s ol 03¥ Bl ey Sl Jlw g Byl Mol &5 3905 Juols ylimobs! 31,81 solas! 13,5
dirandoc SID J—w SLeMbl glaol Sl au i 500 g Yo ylgie 9  olwl zoxo (10,5 »
g 4id 5 wlod i 3590 et b Luly b g 894 4zl 0 0 ué g Sciencedirect
&= sl a3 In Persian & le Cowl dal ()15 )5 1 oSSl @ o5 oy 18 2obio g5 > ol (g9 50 —
(3945 55 51,0 S

&lo (gl 3903 oo OIS -1
A3l b Epge 4 it (SigySU ol b gl inlod oS ale (gl 4585 o 3551 golie )5 095 ¥
93 (5o Tin od i (i 1 5 393 a2y Lol g 4 b ol iulen b g 4yt o Y
S8 (olol) ol Jgl By s @ g3 et |l odinsp S8 (ool gl J5) B Jyl ot (Solgls o6 ¥/
ot il Slasuise L lge il o . (Solgls sl a4

29 g sl @lio (355 5 s g g o & ¥
tolel dog e 4

ole gl ag puis —1-1-4

1. Lane, M. A., R. L. Baldwin, and W. Jesse. 2011. Sheep rumen metabolic development in response to different
dietary treatment. Journal of Dairy Science, 78(Suppl.1):310(Abstr).

2. Tyrrell, H. F., and P. W. Moe. 2008. Effect of intake on digestive efficiency. Journal of Dairy Science, 58:1151-
1163.

3. Ansari-Renani, H., M. Salehi, Z. Ebadi, and S. Moradi. 2010. Identification of hair follicle characteristics and
activity of one and two humped camels. Small Ruminant Research, 90(1):64-70.

4. Akbari, M., and H. R. Afshari. 2014. Mapping of transcription factor binding Region of kappa casein (CSN3)
gene in Iranian Bacterianus and Dromedaries camels. Iranian Journal of Animal Science Research, 6(4):57-65.
(In Persian).

5. Karimi, M. A., M. C. Esfahan, G. Hisseini, and M. Rezaei. 2012. Effect of glutamic acid on broiler given sub
marginal crude protein with adequate essential amino acids using feeds high and low in potassium. Iranian
Journal of Animal Science Research, 5(2):17-25. (In Persian).

b ols -Y-1-4
6. AOAC International. 2012. Official Methods of Analysis. 19" ed. AOAC International, Gaithersburg, MD.



7. Goering, H. K., and P. J. Van Soest. 1970. Forage Fiber Analyses (Apparatus, Reagents, Procedures, and Some
Applications). Agric. Handbook No. 379. ARS-USDA, Washington, DC.

8. Lengemann, F. W., R. A. Wentworth, and C. L. Comar. 1974. Physiological and biochemical aspects of the
accumulation of contaminant radionuclides in milk. Pages 159-170 in Lactation: A Comprehensive Treatise.
Nutrition and Biochemistry of Milk/Maintenance. Vol. 3. B. L. Larson and V. R. Smith, ed. Academic Press,
London, UK.

9. National Research Council. 2001. Nutrient Requirements of Dairy Cattle. 7th rev. ed. Natl. Acad. Press,
Washington, DC.

B ulod -¥-1-4

10. Barbano, D. M. 1996. Mozzarella cheese yield: Factors to consider. Page 29 in Proc. Wisconsin Cheese
Markers Meeting Center of Dairy Research, University of Wisconsin, Madison.

11. National Mastitis council. 1995. Summary of peer-reviewed publications on efficacy of premilking and
postmilking teat distinfections published since 1980. Pages 82-92 in Natl. Mastitis Council Regional Meeting
proceeding, Harrisburg, PA. Natl. Mastitis counc, Inc., Madison. WL

(Web Site) Suig 51 ol5,5 -£-9-4

12. Buch, L. H., A. C. Sorensen, J. Lassen, P. Berg, J. A. Eriksson, J. H. Jakobsen, and M. K. Sorensen. 2011.
Hygiene-related and feed-related hoof diseases show different patterns of genetic correlations to clinical mastitis
and female fertility. Journal of Dairy Science, 94:1540—1551. http://dx.doi.org/10.3168/jds.2010-3137.

13. Mathieu R., H. M. Richards, S. J. Brooks, W. Stewart, and M. Sbins. 2004. Relationships between Milk
production and heritability in Holstein dairy cattle. International Journal of Animal Science, 24(2):65-81.

Available at http://www.informaworld.com/contentUa/V.24-2.

o prd BB g s Culw o e )50 loaly OVl (w31 a5 woled dogi @ pitme oy Now g9 st

.w‘



oSl a5 -

loallie Eamsall 5l (o) (i ple g suas; Sloplss & o5 poj) (e deie (o938 oKL 3)S09) olul
aJlio slosl ) 5 as ) coyd L (Extended Abstract) bguwws oass & yao 4 |y dllie Sl 00 Ss a8 335 0 Cunlgs

Slas g Ver BBlas b Ll bawns 0aSs il (6)l35,L ol ;3 |y dllie  yuww g ades mbio 5l dn abn S iSls
9 <Sh b - &) »0h Qg 9 Sy B ) J
A5b b i 4 b gl Slastie g bguwe 0Ss stimd oS5 sloutisn il delS Yoo v

b dibg 5 By L sl ClalS g i (S lgte Lol slaofly Sl Y
235 (5035 bguso 018 i )3 el & S o 3] 5 elal 555 Y

The Title Should Be Times New Roman, Font Size 12, Bold and Center. The Scientific Name in
Title and in Text Should Be Italic.

Introduction Text type here. Text type here.Text type here.Text type here.Text type here.Text type here.Text type
here. Text type here.Text type here.Text type here. Text type here. Text type here. Text type here. Text type here. Text type
here. Text type here.Text type here.Text type here. Text type here. Text type here. Text type here. Text type here. Text type
here. Text type here.Text type here.Text type here. Text type here. Text type here. Text type here. Text type here. Text type
here. Text type here.

Materials and Methods Text type here. Text type here. Text type here. Text type here. Text type here. Text type here. Text
type here. Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here.Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here. Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.

Results and Discussion Text type here. Text type here. Text type here. Text type here.Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here.Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here. Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here.Text type here. Text type here. Text type here. Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here.Text type here.Text type here. Text
type here.Text type here.Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here. Text type here. Text type here. Text type here. Text type here.Text type here.Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here. Text type here.Text type here.Text type here. Text
type here.Text type here.Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here.Text type here. Text type here. Text type here.Text type here.Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here.Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here.Text type here. Text type here. Text type here. Text type here.Text type here. Text type here.Text type here. Text
type here. Text type here. Text type here.

Conclusion Text type here. Text type here.Text type here.Text type here.Text type here.Text type here.Text type
here. Text type here.Text type here. Text type here. Text type here.Text type here.Text type here.Text type here.Text type
here. Text type here.Text type here.Text type here. Text type here. Text type here. Text type here. Text type here. Text type
here. Text type here.Text type here.Text type here. Text type here. Text type here. Text type here. Text type here. Text type
here. Text type here.Text type here.Text type here. Text type here. Text type here. Text type here. Text type here. Text type
here. Text type here.Text type here.Text type here. Text type here. Text type here. Text type here. Text type here. Text type
here. Text type here.

Keywords: Aaaa, Bbbb, Cccc, Dddd, Eeee, Fftf.



Iranian Journal of Animal Science Research
Homepage: http://ijasr.um.ac.ir

«.’:)Z'w’:ézu

® Research Paper
Vol. 14, No. 2, Summer 2022, p. 147-162

The effect of zinc-methionine supplementation to diets containing unsaturated
fat on growth performance, health status and some blood parameters of suckling
Holstein calves

Kamran Karamnejad?®, Mohsen Sari?*, Mehdi Dehghan-Banadaky®?, Hassan Rafiee*

How to cite this article:

Received: 11-02-2021 Karamnejad, K., M. Sari, M. Dehghan-Banadaky and H. Rafiee. 2022. The
Revised: 14-08-2021 effect of zinc-methionine supplementation to diets containing unsaturated fat on
Accepted: 03-10-2021 growth performance, health status and some blood parameters of suckling

Available Online: 14-09-2022 Holstein calves. Iranian Journal of Animal Science Research, 14(2):147-162
DOI: 10.22067/ijasr.2021.68786.1008

Introduction Zinc is part of more than 300 enzymes involved in immunity, metabolism, growth and reproductive
functions. This element is essential for the metabolism of nucleic acids, proteins, carbohydrates, the development and
proper functioning of immune cells. Therefore, zinc deficiency can affect the performance of animals by reducing
appetite and growth and immune system disorders.

Fat supplementation in milk replacer or starter diets has been suggested to improve the energy density of calf diets.
Linoleic and alpha-linolenic are two essential fatty acids precursors of eicosanoids, important molecules in regulation
of inflammation. Eicosanoids derived from linoleic acid has the inflammatory effects, while Eicosanoids derived from
alpha-linolenic acid has anti-inflammatory effects. Adding alpha-linolenic acid in the form of Ca-salt of flaxseed oil
to calf starter improves daily weight gain and feed efficiency. It seems to decreasing the ratio of linoleic acid to alpha
linolenic acid in the diet have positive effects on the health and immune system of dairy calves.

Zinc has a direct effect on modulating the activity of desaturase enzymes in fatty acid metabolism and also indirectly
affects the absorption, oxidation and composition of fatty acids. In addition, zinc participates in the structure of
superoxide dismutase, which is an important enzyme in the oxidative process of lipids. Free radicals reaching the
cytoplasm are neutralized by this enzyme. The aim of this study was to evaluate the effect of organic supplementation
of zinc and dietary Ca-salt of flaxseed oil on growth performance, health status and some blood parameters of Holstein
calves.

Materials and Methods A total of Twenty-eight 3-day-old female Holstein calves with a starting average weight
of 35.7+2 kg were used based on a completely randomized design with a 2x2 factorial arrangement of treatments and
7 replications per treatment for 49 days (before weaning). The experimental treatments were: 1) Control (CON), 2)
diet containing 0.1% Zn-methionine supplement (+Zn), 3) diet containing 2.5% Ca-salt of flaxseed oil supplement
(+Fat) and 4) diet containing 2.5% Ca-salt of flaxseed oil supplement with 0.1% Zn-methionine supplement (+Fat
+Zn). The calves were housed in individual pens and fed with whole milk and had free access to the feed starter and
water. Milk was offered 4 L/d in two equal meals daily at 07:00 and 19:00. All the calves were weighed at the
beginning of the experiment and days 14, 28, 42 and 49. Daily weight gain and feed efficiency (gain to feed) were
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calculated. Apparent digestibility was determined by the internal marker method of acid-insoluble ash. Changes in
skeletal growth and health scores from birth to 42 days were recorded. Blood samples were collected from the jugular
vein on last week of the trial (3 h after the morning feeding). Blood parameters data were analyzed using the PROC
GLM procedure of SAS (9.1v). Repeated measured data (body weight, feed intake and feed efficiency) were analyzed
using the PROC MIXED procedure and health scores were analyzed using a multivariable logistic mixed model
(GLIMMIX). Significance among treatments was determined by the Tukey test and results were considered as
significant the P-value was less than 0.05.

Results and Discussion This study results showed that the use of Zn-methionine and Ca-salt of flaxseed oil had
no significant effect on dry matter intake and growth performance. Daily weight gain tended to increase from day 29
to day 49 in treatments containing fat supplement. Fat supplementation increased dry matter and organic matter
apparent digestibility. Addition of zinc-methionine supplement to diets had no effect on apparent nutrient digestibility.
Skeletal growth indices did not affect by dietary treatments. Attitude score, nasal discharge, days with fever, days with
diarrhea and days with poor attitude were not affected by experimental treatments. Ca-salt of flaxseed oil reduced
rectal temperature and improved fecal consistency. Organic Zn did not improve calf health status. Decreased rectal
temperature as a result of consuming the source of alpha-linolenic acid may be due to the effects of alpha-linolenic
acid and its derivatives eicosanoids in reducing the incidence of inflammatory responses. Interaction among fat and
Zn-methionine tended to affect alanine aminotransferase enzyme concentration. Zn-methionine supplement increased
the concentration of alkaline phosphatase. Alkaline phosphatase has four Zn element in its active site. This enzyme is
involved in calcium absorption and animal growth and is considered as indicator of Zn status. The increase in alkaline
phosphatase concentration in the present study can be attributed to the increase in zinc uptake from the source of the
organic zinc-methionine.

Conclusion It seems that feeding of Ca-salt of flaxseed oil with high levels of unsaturated fatty acids in dairy
calves have a positive effect on calf health status and apparent feed digestibility.

Keywords: Digestibility, Flaxseed Qil, Holstein Calves, Zn-Methionine.
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Table 1- Ingredients (% of dry matter) and chemical composition of experimental diets
)los
Treatments
o3 s3] Lol 0P =R OBt o2
Ingredient CON +Zn +Fat +Fat +Zn
¥ : 11 11 11 11
Barley grain, ground
S 49.7 49.6 47 46.9
Com grain, ground
by o 36 36 36.2 36.2
Soybean meal
LS gy oS K
O OF9)
Ca salt of flaxseed oil 0 0 25 25
o Slo S o
Sodium bicarbonate 08 08 0.8 08
Oland oS’ (60
Dicalcium phosphate 05 05 0.5 0.5
Lo onds 0.5 0.5 05 05
Calcium carbonate
Y P
P59y JoSe
Availa Zn-120 0 0.1 0 0.1
Sad
Salt 0.5 0.5 0.5 0.5
rgr"’\"" 7;;*"[”9 J"‘g“ 1 1 1 1
Vitamins and minerals premix
Chemical composition
(Ao ) Siis 0olo
Dry matter (%) 90.6 90.6 89.9 89.9
(320)9) P& (39
Crud protein (%) 21.23 21.22 21.10 21.10
(op) Pl 22
Ether extract (%) 2.84 2.84 5.20 5.20
(.,\.o).\) > 0dgud ) J9l.>u>b Ul
Neutral Detergent Fiber (%) 11.54 11.54 11.29 11.29
(Ao ) (guml 03ty 0 5 Jaloeol 3L
Acid Detergent Fiber (%) 562 562 553 553
(w0)3) Bl e Gl )amg, M 2
Non-fiber carbohydrates (%) 55.36 55.36 53. 533
(322) mels 1.14 1.14
Calcium (%) 0.93 0.93 . .
(103) yind 77 77 7 7
Phosphorus (%) 0. 0. 0.76 0.76
(St o3be 35S 2 (58] 45, Il (55, 1.36 1.36 1.44 1.44

Net energy growth (Mcal/kg of DM)
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1 Ca-salts of flaxseed oil, Persiafat, Kimiya Danesh Alvand Co. Iran., contained 84% fat and 9% Ca (0.16% C140, 5.74% Cis,
0.18% Cas:1, 4.3% Casgo, 18.88% Cus:1, 14.15% Cug:2, 55.95% Cig:3, 0.64% other).
2 Availa Zn-120, Zinpro Corporation, USA, Containing 120 g Zn per Kg DM.
% The supplements including: 800,000 IU vitamin A, 150,000 IU vitamin D, 2,000 IU vitamin E, 2 g antioxidant, 160 g Ca, 20 g
P, 40 g Mg, 4 g Mn, 3 g iron, 3 g copper, 3 g zinc, 80 mg iodine, 50 mg cobalt and 60 mg of selenium per kg DM.
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Table 2- Effect of experimental diets on dry matter intake and growth performance of calves

loyles
Treatments P- value

390 Sl OB 89) w2 OPEem S T 2
Lo CON 7 TFat Eat 471 SEM Fat Zn FatxZn
(39 2 PS5ES) (Bpan S odlo
Dry matter intake (kg/d)
VALY 55 177.0 190.9 1928 202.9 279 062 067 094
Day 3- 28
¥a b ya 39,
Dy 2630 559.7 602/4 633.0 601.6 536 050 091  0.49
YAEY 9 368.4 396.7 412.9 402.3 377 051 081 061
Day 3- 49
(P55k5) o i
Body weight (kg)
¥ 35 355 36.0 352 355 101 071 074 092
Day 3
VA 3s) 416 42.2 42.2 4158 126 094 092 066
Day 28
Y2 59, 52.1 53.0 54.4 53.7 177 032 093 059
Day 49
(595 2 P25 5k5) #l39) i el
Average daily gain (kg/d)
VALY 59, 0.241 0.250 0.278 0.251 0.034 059 080 060
Day 3- 28
¥a b ya 39,
Day 2630 0.420 0.430 0.486 0.477 0035 010 098 077
YALY g 0.330 0.340 0.382 0.364 0029 011 086 054
Day 3- 49
Shhgs Spae o3l
Feed efficiency
VALY 59, 0.322 0.320 0.362 0.321 0042 062 060 065
Day 3- 28
¥a b ya 39)
Day 2630 0.401 0.397 0.401 0.424 0026 061 073 061
YT 5 0.365 0.370 0.390 0.380 0021 040 094 094
Day 3- 49

Means within same row with different superscripts differ (P<0.05).
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Table 3- Effect of experimental diets on nutrients apparent digestibility (%)

L jlogs

Treatments P- value
el i 0Py G2 Gheent @2 SEM Rt zn Fatxzn
Item CON +Zn +Fat +Fat +Zn
S oole 578"  60.9% 65.42 66.4° 2.44 001 041  0.66
Dry matter
Sl 52.3 56.2 67.8° 68.5° 254 <0001 036 053
Organic matter
P ofon 64.9 66.4 711 715 373 016 084 084
Crud protein
7l osbas 525 53.8 56.7 56.5 3.62 035 087  0.83
Ether extract
S oz )3 Jolonall SUJI 57.2 5.8 56.2 63.8 415 067 014 048
Neutral Detergent Fiber
el oz o Jooual S ) 47.9 46.7 50.1 4.24 036 022 079

Acid Detergent Fiber

Means within same row with different superscripts differ (P<0.05).
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Table 4- Effect of experimental diets on structural growth of calves (cm)

290
Item

b jloss
Treatments

Jals
CON

OPgeT($9) =R

+Zn

+Fat

OB St 22
+Fat +Zn

SEM

P- value

Fat

Zn

FatxZn

ON )l
Wither height
A1)

Day 3
ARSI

Day 49
b )|
Hip height
¥ 59,

Day 3
AR}

Day 49
GuR 42)e
Hip width
Y 59,

Day 3
AR}

Day 49

o Jsk
Body length
Y 59,

Day 3
ARSI

Day 49
Heart girth
Y 59,

Day 3
AR}

Day 49

ON Ges
Body barrel
Y 59,

Day 3
ARSI

Day 49

75.85

83.42

79.12

87.71

13.57

17.71

48.71

53.57

78.57

87.14

81.00

95.85

76.57

83.39

79.85

88.14

14.00

18.14

49.04

53.42

78.28

88.42

80.57

95.57

77.00

83.00

80.14

87.85

13.42

18.28

47.71

54.28

78.77

88.57

80.40

96.00

75.50

82.00

78.85

87.60

13.40

18.20

47.30

52.90

77.57

88.60

80.14

96.14

0.81

0.89

0.75

1.25

0.60

0.53

0.90

1.03

0.72

1.28

0.64

1.96

0.95

0.12

0.99

0.24

0.55

0.60

0.08

0.94

0.50

0.54

0.51

0.85

0.54

0.27

0.65

0.34

0.72

0.79

0.92

0.37

0.23

0.62

0.59

0.97

0.12

0.25

0.11

0.20

0.75

0.59

0.52

0.45

0.50

0.60

1.00

0.91

(P</-) 23l o inn OS] ) alin E gy b sy o 53 agSibe

Means within same row with different superscripts differ (P<0.05).
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Table 5- Effect of experimental diets on health status of calves

o

Treatments P- value
2,9 wo o OSESY e oo on @ SEM Fat zn Fatxzn
Item CON +Zn +Fat +Fat +Zn
< 5 "
L7 sl 2sie (sle> 38.93 38958  38.67° 38.73b 009 004 047 064
Rectal temperature (°C)
£ode sl 0.40° 0.36% 0.27° 0.29° 005 004 077 050
Faecal score
adls el 0.33 0.27 0.26 0.35 0.07 0.92 0.80 0.13
Attitude score
e Ol 3 0.35 0.31 0.32 0.32 0.04 052 0.26 0.26
Nasal discharge
5 lajg, 3.28 3.14 2.14 2.28 098 0.32 1.00 0.88
Days with fever
Jleg! (slajg, 6.00 5.42 4.64 5.00 1.30 050 0.93 0.72
Days with diarrhoea
s s glajg, 10.18 8.71 6.85 7.28 2.33 0.69 0.20 0.52

Days with poor attitude

Means within same row with different superscripts differ (P<0.05).
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Table 6- The effect of experimental diets on blood parameters of calves
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Treatments P- value
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(units/1)

Means within same row with different superscripts differ (P<0.05).
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Introduction Global demand for goat milk and its products has been growing. The decreased pasture quality
has led goat producers to use intensive production systems with economical fodder resources. Goat milk contains
functional compounds that enhance human immune system and overall health. Goat milk is enriched with
functional peptides, conjugated linoleic acid, and healthy oligosaccharides that can immensely benefit human
immunity and health. Goats are usually capable in utilizing lower quality forages. In few recent studies, alfalfa
hay was compared with different by-products and local feeds with no significant effects found on rumen
fermentation and milk production or composition. Murciano-Granadina goats were capable to utilize low quality
fiber sources towards milk production.

The objective of this study was to determine effects of feeding various forage sources on milk production,
nutritional behaviors, and blood parameters of Murciano-Granadina dairy goats in Iran.

Materials and Methods Thirty second-parity Murciano-Granadina goats (190 £ 3 days in milk; 2 £ 0.03
kg/d milk yield) were used in a completely randomized design study with three treatments (10 goats per
treatment). Treatments were diets containing 1) wheat straw (WS), 2) alfalfa hay (AH), or 3) corn silage (CS).
To enable sound comparisons among forage sources, treatment diets were balanced to be isoenergetic and
isonitrogenous. The concentrate portion of the rations was similarly ground for all treatments. Feed and milk
(from a.m. and p.m. milking) samples were collected weekly for later analytical measurements. To determine
goat behavior time; eating, ruminating, and resting times were observed and recorded by technical individuals
on days 30 and 50 of the experiment in two 24-h period. Blood samples were taken at 0800 h ond 1, 30, and 56.
The data were analyzed using mixed models of SAS program.

Results and Discussion The dry matter intake (DMI) was significantly affected by treatments (P <0.001).
Body weight and its changes were similar among treatments, suggesting that nutrient partitioning towards tissue
accretion or depletion was not different among treatments during the study, since goats were in late lactation.
However, DMI was 228 g higher for goats received diet containing corn silage than for those received AH (P <
0.05). Decreased DM for diets with wheat straw and alfalfa hay compared with corn silage could at least partially
be related to increased dietary fat and indigestible cell wall in the former diets. Ruminating, standing, and resting
times were not different among treatments (P > 0.10). These data would suggest that despite the differences in
forage nutritional characteristics, digestibility, and intake, ruminating time was similar among treatments.
Goats fed CS had higher milk production than the other two groups (P <0.001). The percentage of milk fat in the
alfalfa hay treatment was higher than in the other treatments (p> 0.05). Similar to milk volume, daily yields of
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milk protein, lactose, and total solids were also higher for corn silage than for other treatments. This could be a
result of increased milk volume and unchanged milk contents of protein and lactose for corn silage. Milk fat
content was higher (P < 0.01) for AH treatment but milk fat yield tended (P < 0.10) to be greater for CS
treatments than for other treatments.

Serum concentration of glucose, albumin and non-esterified fatty acids (NEFA) were not significant among
experimental treatments. Glucose and NEFA values are usually interpreted as indices for energy status of
experimental animals. Similar glucose and NEFE concentrations in blood for the three forage treatments could
be evaluated in light of the fact that goats were in mid and late lactation and thus were not in negative energy
balance. As a result, they may have not been metabolically sensitive enough to respond to treatments at this stage
of lactation. Serum concentrations of total proteins were higher for AH than for other treatments (P < 0.05).
Findings of this study suggest that lactating Murciano-Granadina goats are capable to utilize different forage
sources including alfalfa hay, corn silage and wheat straw. However, corn silage leads to higher raw and fat-
corrected milk yields, whereas alfalfa hay increases milk fat content. For higher feed efficiency and lower feed
cost and where more available, Wheat Straw may be used in Murciano-Granadina goat diets. To improve milk
yield and fat content and yield simultaneously, certain combinations of alfalfa hay and corn silage may be
required. Determining this will require future experimentation. Future experiments could also investigate forage
choice effects on milk fatty acids profile and other functional compounds.

Keywords: Blood Parameter, Feeding Behavior, Goat, Milk, Murciano-Granadin.
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Shs oluS 5 oy cile )3 M puS il
Feed Ingredients Alfalfa Corn silage Wheat Straw
Sy 5w 0.00 40.27 0.00
Corn silage — immature (no ears) medium

45y 40.27 0.00 0.00
Alfalfa hay

paS Luls 0.00 0.00 40.25
Wheat straw fine chop

o1 Ol g 4l 7.19 6.28 9.99
Barley grain — finely ground

oad Sl > ails 16.18 18.56 23.07
Corn grain — finely ground

i Al 4.00 2.86 0.00
Beet pulp — Dehy pellet

bgo S’ 3.95 12.61 11.42
Soybean meal

bgeo 03l cads &by 181 181 1.81
Soybean whole Roasted medium

1518 allous’ 2.43 2.43 1.43
Canola meal fine

pAS g 20.94 10.76 0.00
Wheat bran finely ground

S Sl S 0.48 1.67 1.14
Calcium carbonate

PYVER PR { 0.19 0.19 0.19
Magnesium oxide

S 0.33 0.33 0.29
Salt

Vel g — Sdze JoSo 0.76 0.76 0.76
Min-supp *

PURWICHTI S 0.67 0.67 0.67
Sodium bicarbonate

Caggiy 0.67 0.67 0.67
Bentonit

Mol eS'$ 0.14 0.14 0.14
Toxin binder

s o e 0.00 0.00 571
Megalac

lid S 4390 0.00 0.00 1.05
Calcium phosphate (Mono)

oy 0.00 0.00 1.43
Urea

et OLS 5

Chemical composition

(Sis o3lo Juoyd) i3 odigs LI 33.53 37.13 38.96
NDF

(K odle duoyd) pl5 gy 15.11 15.08 15.10
CP

(p,SokS 5 65 1Ko udaplio LG (5551 2.35 2.33 2.30
ME Mcal/kg

(K3 odle o) o> 3.3 331 8.25

Fat
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Calcium

(Sis 03lo o)y

Phosphorus

(Siid 00le o ) STygd )d ddgle Cos
Dietary Forage %DM

9.64 115 9.87
1.03 1.06 0.91
0.58 0.54 0.5
40.3 40.3 40.2

CILS (.5 (oo YOV =+ ) psuuio (p)5 VO ) S (p5 (o Yoo 0) opise (IUBF+ ) B palisy (IUY-Fo0 o) D ppnoliyg (IUVD- o) A bty sigls JoSo p Sl 50

(P (oo AY04) 59 5 (p)5 (sheo ¥0) pgsides )5 (o YV« +) 535s )5 (oo OF) s )5 (o VF0+) (o ()5 (e 1Y)
1 Provided per kg of supplement: Vitamin A (750000 1U), Vitamin D (204000 IU), Vitamin E (5400 IU), Monencin (2000 mg), Ca
(250 g), Mg (35700 mg), Co (17 mg), Cu (1650 mg), | (52 mg), Mn (3200 mg), Se (45 mg), Zn (9350 mg).
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Table 2- Average body weight, DMI and feeding behavior of dairy goats

Experimental Diets containing

Item Wheat Straw __ Alfalfa _ Corn silage SEM  P-Value
(p2555S) v i 35.58 36.25 35.34 0.748  0.235
Body weight (Kg)

(39 2 5) St o3lo B pucae 1406° 1674° 19042 29.63 <0.001
DMI (g/Day)

(4833) bl Gloj 516 575 600 37.84 0314
Standing time (minute)

(4833) anles ol 459 434 414 2535 0.441
Resting time (minute)

(4885) (3,8 lgmets lej 384 350 346 22.82  0.432

Rumination time (minute)

(P<+,0) 5,3 K385 b o)l Lsine S| aliie & gy b i)y o sl (Silo
1 Means within same row with different superscripts differ (P<0.05)

el Gl pl oole gl cne by b Ay

O 2920 5 (oolyal o oKl 4y b jy ol yos Jlois]
Jle 5l mdyms 093 Lo lgl y3 S1yes i ol o 4 b )] Sy
2 Heb len .l o3gr islosl (ol ) b adg sals
podd gal pd Mg g pd M ogd (o odaliie (V) Jouo
Gy as gy yo (Sarah et al., 2019) wo p Y/0 oy wle !
3 pYL jlas bl Cuwd 00,8 By o0l ol w
P e Mg e o (6 dme Cglds pimed (P =4/4 0 ¥)
Jo pd i odd puS ilS g Sk B dogigy 0uS B o lagy

MY g e 8,55 )18 b S| b Cod b (g
6l STy G &y 045 sl &3 gl STygs 51 oolizol b s
P o ey Mae g SYL (P=e/e0Y) 5g 5YL S
5 2 Mg e (g SYL > 4 oad sl @5 b STt
M o Mo 2Bl (o0 b (i Loy 5 b Wy G b))
bS58 ol sla oy b cov calisee (gl 0g,S 3 0ais
ey 9wl ilialonds glow @)d (gl STyss 5l ool b (Jg
Gan g 1 b (g do)d (P=1/08) cuily o) bzo
3 0555 93 51 VL ()l (e oo & domigy Sid ile oS
sl alnae 5 obalp (P=+/++Y) 091 04 gl )3 g paiS S
ol b dwsldo 0 (gyld bxe job & Luall S gl e Wil
38l o 3V 355t JS 5 s <Kt oala by e > ol
L &y g ol b gl adllas o (Vacca et al., 2018)

@2 eSS YA pub g dhwyge sl STygs 55y 9> il

1- Bermuda grass

P S SN p P g5l ejlul hls (Shgs olse

O3 d9axe g 5 bl g e Jedy 4 g Wl aeS
Sl el ¢ 65 4eSs bluogl dlasly 4y Sy S5 o3l
sobds Blg5 o clls opl o alyd ojluil ials g b 0 By ine
szeis slp p3¥ ploj (il Jds 41y (Spae Sis odlo ke
Oloj 5l odel Caws 4y sl o313 (Allen, 2000) we )8 L5 o
e plo b (4i8> YAY) paiS iS00S GBpn o slajy lguis
OS] (488> Y¥F) o glow yd g (4835 YO+) asvigy (gl ddsle
BYAY 03yl glajy e yo)l35 Sy it 16, SuSG b (o) (gimo
aS" Sloj g 10)5 Jlgsei s Thagep cale Bpn o b g, 50 4ids YA
¥OU B FA« 4y Jlgsii loj ad iy L3 yae ddgle )3 o3l
S35 03l )os adllles y> (LU et al., 2005) sy jg, 4o ddids
dgle Gilizeo gla oL 1y STgs a8 a5 s oo
odalive by sy lgmeis oy 50 (o) re gl 345 63, B une
pis &S 055 S sty ldise oyl ¢ (Schultz et al., 2019) wis
FoS 4 bgrye i Shgd Bpas (loj p axg Iy ojlul (S 36
&l ks 3yg0 6 Sl ojln1 51 STyes dlge lyd 031 o9
w5 g oud ploul Gladllas w jp b dogi b oCow 1 SThgs ausls
Hoj (Sy—ao 0y &5 Sloj «d)5 i plg5 (o0 2l g5k
Mot ploj e dicdly (lwsy NDF (520 g ddgle lade jlas

N VY PCIRSWEY

il S S g a3

1- DDGS



1P GLesB Y o)leds NF als o) ) (010 pole slebdrg s 4y s \Ve

gt b 5 25s Gl 0 b odd 1 09)5 4aSd 53 003
@ S g (2 2oy Gl (ol Jle ) (Spae Sis ole
P g S ol oad ()l JEp Sy ol op
Oladllas p> 0a b (5,58 aals jI YL (p b adllas glajlass
3,90, (Evan et al., 2020; Romero-Huelva et al., 2017)
2 odd Mg (o e Sl 58 5 g LU glwyge sbaoje
(Criscioni and Fernandez 2016) jub 8 5 (So—ui ,S dslllas

o o ey g i Mg Glojen GRIEL4 olies (2
0l slow ) 9 s dodgy B yan I (gl Ay Cauns ! iy
D9 43S a5

,lad. (Criscioni and Fernandez, 2016) 1s jis,l;8 aws jo £/4

P g po b adllas I i (B8 cpl > edd Mg el 02
BB L b (o2 do s pials wad yiie Slallas I ()b
e > (SUIIBIL g (oo il g P b Mg 5
ol el o il 3:3) J1) Al ol el olhen g 22
s Smas TMR Sk o8 glags o )3 0s 4 (sl (35,
o8 -l ((Sanz Sampelayo et al., 2007) syl slhno s

b cales yolbs b ;) W Candy @l b (gl 3.8,
I oy § NS PO VO I S C R WER e ¥] S| VR ENE - S
(Fernandez et al., ,lSan g j5by3 (5,55 L ¢ dosgy s
Mg Sl dl o o> callbas ] 45 cusly cidllae 2019)

VUaabl Sl slaj pd a8 5 g W =Y Jgan
Table 3- Milk production and composition of Murciano-Granadina dairy goats

Item Experimental Diets containing |
3)lge Wheat Straw ~ Alfalfa  Corn silage SEM  P-Value
(395 % £25) 38 M55 852" 801° 10502  63.053  0.004
Milk, g/day

Jop V0 o bl podd zuseal b 12870 12925 15402 89.80 <0.001
Fat corrected milk, g/day

(390 2 £55) 2 M 71.16 74.62 80.75 4807  0.056
Fat, g/day

(3502 £25) 0o n M9 380 350 432 245  0.002
Protein, g/day

(39) 2 £5) j65Y My 37.97" 35.26° 46522 2.80  <0.001
Lactose, g/day

(39 % £35) s dol> Slge 144.27° 138.91°  168.26° 9.15 0.003
Solid milk , g/day

(355 2 £55) 25 (23 oo ol dlso 84.5 78.62 134.96 3467  0.115
SNF, g/day

(22yd) 2> 8.20" 9.39¢ 7.82° 0.42 0.002
Fat (%)

(Ja253) (B 4,52 4.49 4.18 0.122 0.117
Protein (%)

(Juoyd) j98Y 4.43 4.41 4.45 0.041 0.742
Lactose (%)

(3053 yuid Lol 03l 16.76 ° 17.48° 16.16° 0.309 0.018
Solid milk (%)

(Juoyd) yuid 2y (9 Lol dlge 9.77 9.65 9.47 0.118 0.211
SNF (%)

() o\l Ve e o)y (slo Johoo oliss 1156 1625 866 227 0.075
Somatic cell Count (k cell/ml)

(PS5 Vo2 \o )8 o) s sl 09l (395 16.28 ° 19.85° 15.82 P 0.687  <0.001
Urea N in Milk (mg/100g)

(32y3) 9935 Ly (slnnsl 2.36 2.47 2.38 0.086 0.623
Denovo FA (%)

(22) gl pt oy (sl 6.34" 6.592 6.05° 0.201 0.002
Unsaturated fatty acids (%)

(Juoyd) 659 Bgw SO L Ly (slaul 4.52 4.49 4.18 0.173 0.117
Monounsaturated fatty acids (%)

(22 )3) 489 Wign ki b iy (sl 1.82° 2.102 1.87° 0.083 0.004
Polyunsaturated fatty acids (%)

3.5%FCM/DMI 0.9782 0.858" 0.827°" 0.044 0.004

(P<er0) )l s b (6l (ine M5 e i gy b iy, y sl (S0l
1 Means within same row with different superscripts differ (P<0.05)
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Table 4- Serum metabolites of Murciano-Granadina dairy goats.

Item Experimental Diets containing

3)lge Wheat Straw ~ Alfalfa Corn silage SEM  P-Value
$ol5 57 58 59 1.42 0.422
Glucose (mg/dL)

o &l phaol e o Al 0.198 0.222 0.174 0.023  0.375
NEFA (mmol/L)

JS oo 7.656 P 8.0102 7.578° 0.194  0.030
Total protein (g/dL)

O] 4.099 4.136 4.096 0.084  0.867

Albumin (g/dL)

(P<1+0) 515 S35 b ()l gime M) auliio & gy b cind) o slo 5 Silo |
1 Means within same row with different superscripts differ (P<0.05)

P LpllS s 90 03,65 Slojy 10 A5 5 STy Brae ool slaoygly —0 Jga
Table 5- Economic estimates of feed consumption and milk production of Murciano-Granadina dairy goats
Economic estimates (Rials/Day) Experimental Diets containing

(395 Jb)) sobal ol Wheat Straw ~ Alfalfa  Corn silage SEM  P-Value
(Sets ook olal ) S5 aje 30383 37761° 407767 648 0.001
Feed Cost (DMI Based)
Obgyd delyy 57594 57775 65377 3489 0.054
Income
Slyss apm poljle sly 27242 20002 24611 3199  0.093

Income Over Feed Cost
(P<+ ) 85,3 385 b (o)l Lsine MR alio yié gy b i)y o sl (Silo
1 Means within same row with different superscripts differ (P<0.05)
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Introduction Animal feed additives are used worldwide for many different reasons. Breeding management of

sucking animals, including proper nutrition and prevention of common diseases up to the age of weaning, has an
effective role in the economic value of the livestock industry.
Some help to cover the needs of essential nutrients and others to increase growth performance, feed intake and
therefore optimize feed utilization. The health status of animals with a high growth performance is a predominant
argument in the choice of feed additives. Herbs, spices and their extracts (botanicals) have a wide range of activities.
They can stimulate feed intake and endogenous secretions or have antimicrobial, coccidiostatic or anthelmintic
activity. Among the advantages of using medicinal plants are simple use, no adverse effects in most of them on animal
performance, no harmful residues in livestock and poultry products and less cost than antibiotics.The aim of the
present investigation was to study of effect of Ziziphora tenuior on the performance of suckling kids, dry matter
digestibility, blood parameters and the effect on the incidence of diarrhea.

Materials and Methods In order to investigate the effect of adding different levels of Ziziphora tenuior on
performance, blood parameters and fecal score of Sistani infants from 18 lambs aged 1 to 2 months with an average
weight of 13 2. 2.7 kg in a completely randomized design with three treatments and 6 replications Were. Treatments
included: control (milk without additive), 2) milk contains 2.5 g powder Ziziphora tenuior, 3) milk contains 5 g
powder Ziziphora tenuior. The duration of the experiment was 70 days. The diets used in this experiment were
prepared according to the tables of the National Association of Sheep Research (NRC) and were given to the goats in
the morning (8 o'clock) and in the evening (16 o'clock) as an appetite suppressant. Daily feed was provided to the
animals in a completely mixed form. The Ziziphora tenuior plant used was dried in an oven, ground and added to milk
as a powder, and milk was given to the goats twice a day (10% of body weight) by pacifiers. Kids were weighed one
day per week to evaluate weight changes. Dry matter intake was measured and fecal score was recorded daily. Feces
samples were collected for digestibility in the final week for 5 days. Goat feces were evaluated daily. Feces scores
were determined based on 1-firm and consistent, 2-soft and loose, 3-loose and watery, 4-watery with some blood and
5-watery with blood and mucus. Blood sampling was performed on day 63 so that all goats were sampled
intravenously before the morning meal and with dietary restriction for 12 to 14 hours and the blood was taken in two
separate tubes, one containing heparin to obtain plasma and the other without heparin. The concentrations of
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triglycerides, cholesterol, glucose, blood urea nitrogen, albumin and total protein were also determined by
spectrophotometer. About 3 ml of blood was transferred to tubes containing EDTA solution and hematological
parameters including white blood cells, neutrophils, eosinophils, lymphocytes and monocytes were measured and red
blood cells, hemoglobin, hemoglobin, hemoglobin, hematogram. The mean concentration of cellular hemoglobin was
also counted and calculated.

Results and Discussion The dry matter, crude protein and ether extracts of Ziziphora tenuior were 87.91, 7.91
and 3.21 percent, respectively. Based on the obtained results, adding of different levels Ziziphora tenuior to milk. Dry
matter digestibility in two leves 2.5 and 5 grams significantly increase compared to control. Daily gain, feed
conversion ratio, blood parameter and immune respones were not affected by treatment trials. Fecal score significantly
decreased between treatment level 5g and control. There were no significant differences between treatments for blood
parameter. Ziziphora tenuior has appetizing, antibacterial and anti-inflammatory properties due to the presence of
linalool and stimulates the digestive process Can increase dietary intake and weight and improve feed conversion
ratio. The result showed that adding herbal to milk in neonatal calves have positive effect because of affecting on
starter intake, dry matter digestibility and fecal consistency score.

Conclusion This study showed that the inclusion of Ziziphora tenuior kids diet increase dry matter intake,
Improved the fecal score and incidence of diarrhea. Therefore, it is recommended to use this additive plant in milk or
starter diet of suckling animals.

Keywords: Blood parameters, Digestibility, Fecal score, Neonatal kids, Ziziphora tenuior
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Table 1- Ingredient and chemical composition of concentrate of neonatal kids
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3 - Acid detergent fiber

1- Association of Official Analytical Chemists (AOAC)
2 - Neutral detergent fiber
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Table 2- Chemical composition of Ziziphora tenuior

(4) tbosds oS 5

Chemical compound (%)
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Ziziphora tenuior
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Dry Matter
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Organic matter
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Crude protein
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Neutral detergent fiber
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Acid detergent fiber
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Ether Extract
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87.91+1.08
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7.91+2.84

42.97+0.80

28.7+0.42

3.21+0.28

11.47+0.08
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1- Entrotoxicogenic Ecoli
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Table 3- Effect of Ziziphora tenuior in milk on neonatal Kids!

Yu‘z‘il‘}i sbles
Treatment? SEM

db)ﬁlo.c LSL‘”uf}iﬁ b P-value
Functional characteristics control ~ SFE eSO S es0
(S35 oale .5) 7l i) B (5l 812.41 841.27 890.29 104.26 0.0987
Daily consumption of estarter (g dry matter)
(p55kS)esso JS 53 il St 03be S0 56.87 58.88 62.42 274 0.0987
Dry matter intake of estarter in the period (Kg)
(8 03l ) il e St a3le (ke 1186.52 1212.04 1249.77 19135 02301
Daily Dry matter intake (g dry matter)
(PS5kS) 013 JS 9 e S5 0dle 83.05 84.84 87.49 311 0.2301
Total dry matter intake in the period (Kg)
(55 )es> shizl o s 12.98 13.68 13.47 2.19 0.6934
Initial body weight (Kg)
(555> slael o s 2555 26.58 27.07 3.01 0.2378
Final body weight (Kg)
(p53h5) 025 IS 05 LI (e 1257 12.90 13.60 0.94 0.113
Total weight gain (Kg)
(p5)h9) 0ig oal33l oSk 179.60 184.34 194.34 13.32 0.113
Daily weight gain (g)
s ey . i 6.72 6.66 6.46 0.22 0.628
Feed conversion ratio
(o) St 03le i ol 65.69° 70.122 70.46° 1.64 0.001

Dry matter digestibility (%)

(D<o T+ 0) by oo )1y cine MBI gl ailite i By > b iy (gl Silio

(65 2 G5 1330 250 03938 G5 250 (3 4 S 1332 25 V/0 039581) G5 .5 V1D (309381 ig 6) sl 31 s Lo (oalejl (sloylos ™
!Different letters in each row indicate significant differences at (P<0.05).
2 Treatment trials consist of: Control (milk without additive), 2.5 g Ziziphora tenuior (add 2.5 g powder Ziziphora in milk) and 5

g Ziziphora tenuior (add 5 g powder Ziziphora in milk).
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Table 4- Effect of Ziziphora tenuior in milk on fecal consistency score and days of suckling diarrhea in neonatal Kids?

Y talel gl o
. ) Treatment?
Jlasl 5 5830 Cung ol
Fecal and diarrhea conditions Control  SsS asYn  CFEPTY SEM P-value
(50 plyf 42 2)gshe 5 1.63° 1.46% 133 0101 0.032
Fecal score (degrees fecal consistency)
Sl & Mio coalliss slass
. . 3 3 2 NS NS
The number of calves with diarrhea
|y Ml claigy pSileo
Jheel & Sl sy, oS 150 1.25 125 0567 0.201

Average days of diarrhea

(D<o 0) il o Iy sine O] (gl s oo b By s b i)y (gl il

(5 2 G5 9 250 3938) G 250 (3 4 G 332 25 V1D 039581) G951 5 V1D (339581 o9 5e5) ks 131 s (olejl (sloylos ™
!Different letters in each row indicate significant differences at (P<0.05).
2 Treatment trials consist of: Control (milk without additive), 2.5 g Ziziphora tenuior (add 2.5 g powder Ziziphora in milk) and
5 g Ziziphora tenuior (add 5 g powder Ziziphora in milk).
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Table 5- Effect of Ziziphora tenuior in milk on blood hematology parameters in neonatal Kids!

YL;@L")'T sl
Treatment?
b slo el Ol
Changes in blood parameters ol S 5,5 Y/ S5 pS50 SEM P-value
Control
75 JslS 2.80 3.04 2.95 0.158 0.1015
RBC(M/ul)
R i 5.49 5.90 6.12 0.232 0.6471
HGB(g/dl)
oS glon 9.84 10.12 9.95 0.271 0.4448
HCT(%)
78 JolS gt pos 20.51 21.29 21.02 1.087 0.2002
MCV/(fl)
ok omsfSgen (Sle 33.75 35.04 35.12 6.851 0.7224
MCH(Pg)
oo omsfgen Ll (S 46.58 46.75 46.12 7.847 0.3625
MCHC(g/dI)
S JoulS 2.00 1.75 1.66 0.138 0.5958
WBC(K/ ul)
Jds i 9.20 9.50 9.25 0.278 0.6788
NEUTROPHILS(%)
Jebsi239) 36.37 34.91 34.12 6.659 0.9803
EOSINOPHILS(%)
Cpuigiol 2.26 2.29 2.29 0.062 0.3606
LYMPHOCYTES(%)
Cogise 55.27 57.56 54.47 4.157 0.5773
MONOCYTES(%)

(e +D) 4zl o o gine ST gl alie b By o b i) yo (cloSilie

(65 2 G5 132 250 03958 (G5 250 (3 4 S 1332 25 V/0 039581) G5 .5 V1D (309381 ig 65) sl 31 Lo (oalejl (slolos ™
!Different letters in each row indicate significant differences at (P<0.05).
2 Treatment trials consist of: Control (milk without additive), 2.5 g Ziziphora tenuior (add 2.5 g powder Ziziphora in milk) and 5
g Ziziphora tenuior (add 5 g powder Ziziphora in milk).
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Table 6- Effect of Ziziphora tenuior in milk on blood Metabolites in neonatal Kids!

T sinlofl sl e

oldygs glacdplie Ol s Treatment?
Metabolites Changes in blood

nls SSE S s e 50 SEM P-value

Control
Joyuds
Cholesterol(mg/dl) 61.74 62.40 62.86 3.259 0.5791
95
Glucose(mg/dl) 94.48 97.61 96.84 4,755 0.3917
AJ’MK ‘5’4 51.54 48.55 53.47 3.684 0.1574
Triglyceride(mg/dl)
oy
03

Urea(mg/dl) 46.46 41.70 49.57 7.857 0.1109
PUosdan 48.72 45.47 48.49 2.891 0.5334
Total protein(g/dl)
Slyigy (o gyl
Beta Hydroxy Butyrate(mg/dl) 0.25 0.27 0.33 0.066 0.0701
o5 . 7.27 7.45 7.54 0.175 0.1855
Albumin(g/dl)
odpslS 4.26 4.56 4.28 0.109 0.3776
Globulin(mg/dl)
OAslS & sl Sl 3.01 2.89 3.26 0.211 0.3030

Albumin/ Globulin

<o+ D)axslygm o gine ST gl alie b By o L i) yo sloSilie

(6 4 S5 1300 250 03938 S 250 (6 42 S 332 25 V0 039581) SIS 5 V1D 509381 ig 56) sl 31 a5 Lo oalejl (sloylos ™
Different letters in each row indicate significant differences at (P<0.05).
2 Treatment trials consist of: Control (milk without additive), 2.5 g Ziziphora tenuior (add 2.5 g powder Ziziphora in milk) and 5 g

Ziziphora tenuior (add 5 g powder Ziziphora in milk).
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Introduction. The main factors limiting the consumption of low-quality fodder is their low nitrogen. Therefore, it
is often difficult to provide sufficient nutrients, especially energy and protein for ruminants, which use these resources.
Deficiency of nutrients in low quality forage also affects the supply of nutrients for growth of ruminal microorganisms
and leads to a decrease in the ruminal digestion rate of these forages; this in turn reduces the feed intake and
performance of the animal. Providing the sufficient nitrogen to ruminal microorganisms is important to increase
carbohydrate digestibility and microbial protein production. Therefore, to achieve optimal performance, it is important
to provide appropriate nitrogen supplements in areas where a significant portion of the ruminant diet consists of low-
quality forage. One of the characteristics of ruminants is the ability to use non-protein nitrogen sources to synthesis
of microbial protein in the rumen. Non-protein nitrogen, mainly urea, has been considered as a substitute for part of
true protein due to its low price per unit of nitrogen compared to other true protein sources. The problem with using
common urea is its rapid hydrolysis in the rumen and its conversion to ammonia. Most ruminal ammonia enters the
bloodstream and causes destructive effects, from reduced feed intake and animal function to death from ammonia
poisoning. The various slow-release urea compounds are made with the aim of continuously supplying nitrogen in the
rumen. However, a part of the slow-release urea compounds may leave rumen without being converted to ammonia,
reducing their performance for microbial protein production. Therefore, different sources of slow-release urea may
have different effects. Processed or slow-release urea reduces ammonia poisoning and nitrogen wastage by reducing
the rate of nitrogen release and improving feed costs. Therefore, the aim of this study was to investigate the effects of
two sources of slow-release urea and compare them with diets without urea or containing common urea in the fattening
lambs fed with low quality forage, to ultimately reduce production costs.

Materials and Methods The present experiment was conducted at Agricultural Sciences and Natural Resources
University of Khuzestan. Four experimental treatments were including 1- control treatment (without urea) and three
treatments containing three different sources of non-protein nitrogen including 2- 1.8% slow-releasing urea-slowgen
3- 1.69% slow-release urea-optigene 4- 1.6% common urea. Twenty-four male Arabic lambs with (a mean weight of
25.65 £ 0.6 kg and 5+ 1.0 months old were assigned to four experimental treatments with six replications. The nutrients
digestibility was measured during seven days. The feed orts and feces were daily weighted and about 10% of them
were kept in the plastic bags at -20°C. At the end of this short period, the orts and feces samples were mixed and one
representative sample obtained. The samples were oven-dried and grounded using 1 mm mesh screen. The chemical
composition of rations, feed orts and feces, including dry matter, neutral detergent fiber, acid detergent fiber, organic
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matter, and crude protein were measured with standard methods. The dry matter intake, initial weight, every two
weeks weight, final weight was recorded and feed conversion ratio and feed efficiency were calculated. Protozoa
population, ammonia nitrogen, and pH of the rumen liquor were measured with standard procedure. The blood
glucose, cholesterol, triglyceride, high density lipoprotein (HDL), low density lipoprotein (LDL), and BUN, were
measured by spectrophotometric procedure. The data was analyzed using the GLM procedure of SAS (version 9.4).
The differences among treatments were evaluated using Duncan’s adjustment (P < 0.05).

Results and Discussion Compared to the control group, the use of slow-release urea sources had no effect on feed
intake and digestibility of dry matter, NDF, ADF, and organic matter. Crude protein digestibility was highest in the
control treatment and lowest in common urea treatment (P <0.05) and the control was not different from the slowgen
treatment. Feed intake tended to increase in treatments containing urea (P = 0.07). Due to urea malnutrition, the use
of urea sources may reduce feed intake, but in the present experiment this did not occur and even a slight increase was
observed. This may be due to the presence of more molasses in urea-containing treatments; because molasses, due to
its palatability, can increase the dry matter consumption of livestock. The growth performance of lambs in the whole
period including final weight, average daily weight gain, total gain, feed conversion ratio, and feed efficiency were
not affected by experimental treatments. The experimental treatments had no significant effect on the concentration
of ruminal ammonia nitrogen, volatile fatty acids, protozoa population, pH, and blood parameters such as glucose and
urea nitrogen. The diets containing common urea and slowgen had better benefits than control diets. In general, the
findings of the present experiment showed that the results of treatments containing non-protein nitrogen sources were
competitive with protein sources (control diet). In addition, there was no obvious difference between two sources of
slow-release urea with each other, control, and common urea diets; but the slowgen worked better.

Conclusion Finally, according to the results of the present experiment, related to the concentration of ruminal
parameters in the present experiment, it can be concluded that the use of non-protein nitrogen compounds such as
normal urea or slow-release as a substitute for conventional protein sources such as soybean meal did not have negative
effects on ruminal fermentation. so, due to the lower price of urea compounds compared to soybean meal and other
real nitrogen sources, although no difference was observed between slow-release urea sources and common urea; it
can be stated that production productivity has also improved economically, therefore, the use of urea sources for
fattening periods is recommended.

Keywords: Economic value of diet, Slow-release urea, Common urea, Volatile fatty acids
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Table 1- Feed ingredients and chemical composition of experimental diets
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Carbonate
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1 1-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release urea-
optigene, 4- Diet containing 1.60% common urea.

2Mineral and vitamin premix provided (mg/kg of supplement): vitamin A, 600,000 1U; vitamin D3, 200,000 IU; Vitamin E, 200
mg; antioxidant, 2500 mg; Ca,195000 mg; p,80000 mg; magnesium,21000mg; manganese,2200mg; iron, 300mg; copper,300mg;
zinc,100mg; Co0,100mg; 1,12 mg; Se,1.1mg
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Table 2- Apparent digestibility (%) of nutrients in fattening lambs fed experimental diets

(029 £59) " ialo] slolos

i CelS Experimental treatments! (Type of urea)
AR xperimental treatments® (Type of urea
Digestibility (%) 1 2 3 4 SEM P-value
Ddr“";'r;;;e 67.14 65.60 66.23 65.47 1.077 0.686
Yy r
uJ’l odlo
o er 64.23 64.29 63.83 63.32 0.941 0.879
gani
(N*‘e”lﬁzafd: te*:g’e“;] ;’ﬁi{:““ < 58.62 60.28 5050 6157  1.384 0.500
f:’(;i’; ) d‘::grée"::?birﬁ’“ b 45.62 4351 44.99 44.73 1.149 0.627
P oo 62.96° 61.14% 5846 57.92¢ 0.031 0.008
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1 1-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release

urea-optigene, 4- Diet containing 1.60% common urea.

Means within same row with different suberscripts statisticaly differe. (P<0.05).

SEM: Standard Error of Means.
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Table 3- Feed intake and growth performance of fattening lambs fed experimental diets

(029 £59) " oialo] sloslows
Experimental treatments! (Type of urea)

1 2 3 4 SEM P-value

gl ojg oSibe 26.27 25.23 26.04 25.07 1.479 0.922
Average initial weight (kg)
@l s oo 37.05 35.68 35.74 35.50 1.396 0.853
Average final weight (kg)
209 s ol IS 10.78 10.45 9.70 1043 0.964 0.878
Total weight gain (kg)
&lgy 5 iolidl 1 Sile

) 0ig GRS O 0.14 0.14 0.13 0.14 0.013 0.889
average daily gain (kg)
e o . ) 7.22 7.32 7.84 7.32 0.764 0.909
Feed conversion ratio
She ot 0.14 0.14 0.13 0.14 0.013 0.858
Feed efficiency
gy Brae Shyt oSl 1011.53 1025.47 1020.12 1024.97 3.975 0.077

Average daily feed intake (kg/day)
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11-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release urea-

optigene, 4- Diet containing 1.60% common urea.
SEM: Standard error of means.
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Table 4- Rumen fermentation parameters and protozoa population of fattening lambs fed experimental diets

(039) £5) " oialel (slalos
Experimental treatments® (Type of urea)

1 2 3 4 SEM P-value
a5 Sligel (g5 36.26 36.28 38.11 40.82 3.680 0.834
Ammonia-N (mg/100 ml)
pH 6.82 6.68 6.83 6.87 0.075 0.358
lo3959 JS Cumex
Total popu|ation protozoa 27.00 23.33 24.83 25.00 0.876 0.057
(x105/ml)
I e gl
Volatile fatty acids (mmol/I)
Sl 41.00 4475 39.70 38.27 4.621 0.421
Acetate
Seigetgn el 10.93 14.34 12.10 12.23 1.469 0.0504
Propionate
Sy gl 8.80 11.87 8.62 8.14 1.815 0.525
Butyrate
Soppgil el 0.32 0.41 0.39 0.30 0.071 0.658
Iso butyrate
S llggsl dpl 0.37 0.58 0.59 0.36 0.097 0.309
Iso valerate

|
Solly e 0.72 0.57 0.53 0.41 0.060 0.083
Valerate
Sigmg ol &2 Sl dpd Lo 3.75 3.12 3.28 313 0.390 0.812
Acetate/Propionate
e ol IS 62.14 72,52 61.93 59.72 7.896 0.333

Total volatile fatty acids

o sl i yaiadl oyl 1o )3 VSR (g9l 0 =Y o ool iyl oyl 8o yd VA (g5l 0y =Y gt (1595 aate A8 waals -) log’

cJoome 0y9l Mo ) VIE (gol> 0y —F
Sl 5 lisbl glad :SEM

1 1-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release

urea-optigene, 4- Diet containing 1.60% common urea.
SEM: Standard error of means,
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Table 5- Blood parameters (mg/dl) in fattening lambs fed experimental diets

(o29) £59) " ialo] slolows
Experimental treatments! (Type of urea)

o5 snilp SEM P-val
Blood parameter (mg/dl) ! 2 8 4 vaiue
555 79.20 79.40 78.80 82.60 2.903 0.78
Glucose

2yl 22.00 20.80 23.00 24.00 2.416 0.81
Triglycerides

Js 2l 60.80 59.00 62.20 59.40 3.207 0.89
Cholesterol

[St ol L 009292 20.20 18.00 21.80 21.80 2.158 0.57
:"Bdl“'_'*-“"" b e 2914 3150 30.10 26.04 1.274 0.051
05> Sloxgl O3 2578 2738  2884% 30167 1.262 0.030

Blood urea nitrogen

o el il ojgl aoyd VER (gl 0 =Y ot skl i jsianl 0y9) 8oy> VA (gl 0y =V (g é (5955 e 85 cmls =\ o’

J?‘“’“’ 0)9\ Lo yd \/;’ ‘595 0 y> -¥

(P <<e140) 35l jlo sime M3 (glol Jlas 5l apliie i g sl dlael cudy ya

by 355 ke 3 )Lkl sl :SEM

1 1-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release urea-
optigene, 4- Diet containing 1.60% common urea.

Means within same row with different superscripts differ (P<0.05).
SEM: Standard error of means
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Table 6- Calculation of economic value of production in fattening lambs fed experimental diets

. oy9l £95) \ Lotnlojl (sl los

solasdl b)) dplce  (eles :
Calculation of economic value E)iperlmental treatrr;ents (Type of urga) 7
Shgs i

. . 19303 16814 18444 15146
Feed price (Rials/kg)
2old 4 Comd oinloj] (lmo e cuasd ialS oy
Reducing the price of experimental rations - 12.9 9.6 215
compared to the control (%)
(0192 S 080k s s 7.22 7.32 7.84 7.32
Average feed conversion ratio
Qi L] 2l 2 4 130367.66 12307848  136760.96 110549.83
Cost of Weight gain Unit (Rials/kg) ' ' ' '
S 10.78 10.45 9.70 10.43
Total weight gain (kg) ' ' ' '
oig B sm S 1502383.37  1286170.12  1326581.31 1153034.69
Cost of total Weight gain (Rials)
0ig BN S Jalb el 4851000 4702500 4365000 4693500
Income from total weight gain (Rials)
0ig IR 2l gn Sl Jol aaly 450000 450000 450000 450000
Income of weight gain unit (Rials/kg)
039 A.BLA S5l Jobs f?“’ . . 3348616.63 3416329.88 3038418.69 3540465.31
Profit from total weight gain (Rials)
0i9 I 2y ja | Juol> 1 39 31063234 32602152  313239.04 339450.17

Profit of weight gain unit (Rials/kg)

sl ‘dju“éj i ydan] 09l 1o )3 V/EA gol> oy =Y Jlos ¢y okl i yatannl o9l o yd VA (ggls 0y =Y g ppé 5955 &eo A8 wals -) Hlog

Joone 0y9l Moy VIF (ggl> 0> —F
1 1-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release
urea-optigene, 4- Diet containing 1.60% common urea.
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Introduction It is advantageous to include as many ingredients as possible when formulating a diet for broiler
chickens, because the supplementary nature of nutrients in different feedstuffs promotes the reduction of nutrient
variation. The results of some experiments have shown that diet uniformity, through variance reduction for nutrients,
improves broiler performance. In addition, lower variability of nutrients reduces the possibility of nutrient wastage.
Also, in practical feed formulation when using of cheaper feed ingredients such as canola meal (CM) or poultry by-
product meal (PBM) instead of more expensive ingredients such as soybean meal (SBM) in such a way that inclusion
of them didn’t result in a lower production and quality indices thus they may result in a lower feed costs and higher
economic benefit for producer. Both CM and PBM are good sources of protein for broilers and less expensive than
SBM. Canola meal is a worthful feed ingredient and according to climatic condition and type of processing contains
36-39% crude protein. It may consider as a good source of calcium, phosphorus, magnesium, manganese, zinc, and
iron as well as relatively good source of methionine and lysine. Poultry by product meal can be used in poultry ration
up to 6% of total feed if sanitary operations is observed. High levels of fat, moisture and feather contents are main
drawbacks of PBM in the poultry rations. However, if PBM mixed with CM that has low levels of fat and moisture, a
proteinous mixture will result with similar CP level to SBM and longer storage potential. Both CM and PBM have
lower nutrient digestibility as crude protein, fats and trace minerals because of phytate and NSP and dietary exogenous
enzymes may improve digestibility of nutrients. The results of some researches showed that Kemin multi-enzyme
supplementation improved broiler performance or carcass characters. This research is carried out for study effect of
different substitution of a proteinous mixture composed of CM and PBM (65%:35%) with SBM with Kemin WP
multi-enzyme supplementation on production and economic performances of broiler chickens.

Materials and Methods This experiment was conducted in a factorial arrangement 4x2 (4 levels of proteinous
mixture replaced with SBM: 0, 25, 50 and 75%x2 levels of Kemin WP multi-enzyme supplementation: 0 and
250mg/kg diet) with 8 treatments, 4 replicates of 12 pieces of Rossses Strain broiler chicks of either sex reared on
1x1.25m floor pens in a completely randomized design. Proteinous mixture was made by proper mixing of CM and
PBM (65%:35). During experimental period chickens were received mash diet according to Rosszes feed specification
booklet (2014) for as hatched broilers. Feed and water were prepared for broilers ad-libitum. Body weight, feed intake,
feed conversion ratio (FCR), production index, feed cost to gain (Rials/kg), and monetary returns (Rials/bird) were
measured or calculated at different phases of growth period. At the end of growth period (42 days of age) one bird
similar in body weight to average weight of each replicate was selected and sacrificed for carcass character
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measurements. Collected data were subjected to analysis of variance by ANOVA procedure of SAS;pesSoftware.
Treatment means were separated using Duncan multiple range test at 0.05 significant level.

Results and Discussion At shorter growth period of 1-24 days, there was a significant interaction between dietary
multi-enzyme supplementation and different substitution levels of protein mixture and SBM on body weight and FCR.
As, in diets without multi-enzyme supplement,75% substitution of protein mixture with SBM significantly resulted in
the most decrease in body weight and increase in FCR however, in diets with enzyme supplement 50 and 75%
substitution levels of protein mixture with SBM resulted in a non-significant difference in body weight and FCR of
chickens. It is reported that commercial multi-enzymes in broiler diets resulted in an increase in body weight and
decrease in FCR. Also, there are some evidences that the mean retention time of digesta in different parts as well as
whole digestive tracts of broilers in diets with CM was significantly less than SBM diets and this may be the cause of
decrease in digestion and absorption of nutrients in diets with CM. It is reported that the use of more than 6% poultry
offal meal in broiler diet resulted in a lower production performance and higher FCR and the causes of these
phenomena should be searched in lower quality and palatability of poultry offal meal with higher level usage in the
diet. Protein mixture substituted with SBM resulted in the lower feed cost to gain. However, diets with 50 and 75%
substitution levels resulted in a significant decrease in MR compared with 0 and 25% substitution levels. Different
substitution levels of protein mixture with SBM had no significant effect on carcass characters, however, dietary
multi-enzyme supplementation resulted in a significant higher abdominal fat percentage. Similar to these results, it is
reported that multi-enzyme supplementation resulted in higher abdominal fat percentages in broiler chickens. The
lipase content in multi-enzyme may cause increase in digestion, absorption and deposition of fat in the body.

Conclusion This study results showed that 25% dietary protein mixture substitution with SBM in the broiler diet
did not show significant negative impact on economic performance of broiler chickens and could potentially be used
as a substitute for more expensive soybean meal protein. Also, the use of multi-enzyme supplementation in the diet
restricted to the age of chickens and the quality of protein source. As considering lower growth period of 24 days and
75% substitution levels of protein mixture with SBM multi enzyme supplement may result in a better FCR. However,
for production of broilers with 42 days of age multi-enzyme supplementation in the diet had no significant positive
effect on broiler performance and its economic traits.

Kaywords: broiler chicken, canola meal, protein mixture, poultry offal meal, performance
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Tablel- Nutritional treatments
Lypms NS Uy g 59 Ja sl (0 Bla (15 5 o 3 JeSe s o
Diet without enzyme supplement and without substitution of protein mixture with soy bean meal
Lgms M€ Uy s g 5 Ja sl iy Bils a5 YO (sl a5 o 3l JeSa s o
Diet without enzyme supplement and with 25 % substitution of protein mixture with soy bean meal
L AllaiS by i g 5y ol 3 380la aam 03 00 51l 5 (o 3T S (520 0 0

v Diet without enzyme supplement and with 50 % substitution of protein mixture with soy bean meal
¢ Lgms AllaiS Ly g 5 Ja slie iy Bula e 0 VO (sl a5 o 3T JeSa s 0
Diet without enzyme supplement and with 75 % substitution of protein mixture with soy bean meal
N Ly Allai€ Ly (g g Jaslie (3 3Bla 052 5 o 31 JaSa (51 )30
Diet with enzyme supplement and without substitution of protein mixture with soy bean meal

s Lgms AlaiS Uy g 5 Ja sl iy Bls a3 Y0 (51510 5 (a3l JaSa (51510 0 i

Diet with enzyme supplement and with 25 % substitution of protein mixture with soy bean meal
v Lgms AlaiS Uy g 5 Ja shie i Bls a3 00 (5110 5 (a3l JaSa (51510 0

Diet with enzyme supplement and with 50 % substitution of protein mixture with soy bean meal
A Ly AllaS Ly (i g 5 Ja slie (5 380la 2 53 VO (sl a5 a3 JeSa sl pla e e

Diet with enzyme supplement and with 75 % substitution of protein mixture with soy bean meal
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Table 2- Experimental diets and chemical composition of diets at starter phase (1-10 days)

. sl
(7) ialefl G 0> S 5 o
Experimental diets Treatments
iti 0,

Composition (%) 1 2 3 4 5 6 7 8
S 4878
Comn 48.80 50.03 51.23 52.44 50.01 51.21 52.42
g s 4156 31.03 20.64 10.25 41.56 31.03 2064 1025
Soybean Meal
L’L’s”f' ]991.7“’ 0 10.40 20.65 30.90 0 10.40 20.65 30.90
Protein Mixture
by 059 4.95 436 3.79 3.21 4.95 436 3.79 3.21
Soy Qil
Slid oS (53 1.76 1.47 1.18 0.89 1.76 1.47 1.18 0.89
Dicalcium Phosphate
Sal S 1.16 1.00 0.85 0.69 1.16 1.00 0.85 0.69
Limestone
?aft' 0.45 0.41 0.37 0.34 0.45 0.41 0.37 0.34
omgieJl g2
DL -Methionine 0.39 0.34 0.30 0.25 0.39 0.34 0.30 0.25
LSy Y-l
L-Lysine 0.21 0.24 0.28 0.32 0.21 0.24 0.28 0.32
Hydrochloride
syl . 0.12 0.12 0.11 0.11 0.12 0.12 0.11 0.11
L-Threonine
Yo -
‘-’_‘*‘Ati? J . 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin Premix®
Yo <
xe . 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Mineral Premix? )
(J2393M53) 590008 58" 51
Diclazuril (Anti- 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
coccidiosis)
Vitamin Ds 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Supplement®
TS w3

= 0 0 0 0 0.025 0.025 0.025 0.025
Kemin Enzyme*
< 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Su}n
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Calculated Chemical
Compositions

redgalie BB (6551

(r,;,l,;/q,llfgl;) 3000 3000 3000 3000 3000 3000 3000 3000
Metabolizable Energy(
kcal/kg)

(+29) pB g0
Crude Protein (%) 23 23 23 23 23 23 23 23

(2052)05254 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44
Lysine (%)

(109) s 0

Methionine+ Cysteine 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08
(%)
(20 p) oy
Threonine (%) 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
(073) e 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Calcium (%)
(30 )3) o ywd LB i
Available Phosphorus 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48
(%)
N o
(prsksldu) ced 13110 12380 11650 10930 13185 12455 11725 11005
Feed cost (Rails/ Kg)
Vooo K uebng oS o VA oo B ppabing o Jalligm anlg Yeooees D R P A by z ol aisling JoSe jl e SolS YD ya
B rolisg )5 Lo Voo Bo puolisg p S oo Vev e e HE WV PR S WS SRR L',,A.»)LJ‘F)S‘;LA;; B2 eliyg )5 Jeo WO+ B1 opolig 0 )5 Lo
By Sk Vo il g S e 00 LIS S e Ve e S ke VO B2 g 2 S ks Ve
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29 89y
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! Every 2.5kg of vitamin supplements included: Vitamin A: 9000000 international units, vitamin D3: 2000000 international units,

vitamin E: 18,000 mg, vitamin K: 2000 mg, vitamin B1: 1750 mg, B2: 6600 mg, Niacin: 30,000 mg, Pantothenic Acid: 10,000 mg,

Vitamin Bes: 3000 International units, Vitamin Bg: 9,900,000, Vitamin Bi2: 15mg, Biotin: 100 mg, Choline Chloride: 500,000 mg

and Antioxidant: 100 mg.

2 Every 2.5kg of mineral supplements included: Manganese oxide: 99000 mg Mn, 50,000 mg Fe, 16,000 mg Cu, 80 mg Se, 640 mg

| and 66000 mg Zn.

3 Each Kg Vitamin D3 premix included 5000000 IU Vitamin D3 and 400 mg Anti-oxidant

4Multi-Enzyme used in the diet (Kemin WP) had: 2,000,000 units/kg phytase, 2,000, units/kg lipase, 20,000,000 units/kg xylanase,

3,000,000 units/kg beta-glucanase, 5,000,000 unlts/kg cellulase complex, 2, OOO 000 units/kg alpha amylase 2,000,000 units/kg
rotease.

The cost of feed ingredients were based on local prices at the start of experiment (January 2018) in Rials/Kg. Corn: 8000, Soybean
meal: 14500, Protein mixture: 9650, Soy Oil: 31000, Di-calcium phosphate: 22000, Common Salt: 1500, Minerals premix: 57000,
Vitamin premix: 57000, DL-methionine: 165000, L-Lys: 65000, L-threonine: 85000 Limestone: 750, Vitamin D3: 15000,
Diclazuril: 150,000 and Multi-Enzyme: 300000.

(5390 YF=1Y) oo oo 3 o o ploond oS 5 5 (ulojl sl pr ¥ Jgu
Table 3- Experimental diets and chemical composition of diets at grower phase (11-24 days)

o Treatments
A uu’if.h:j‘ s oxr S § o, lass
Experimental diets
Composition (%
P (%) 1 2 3 4 5 6 7 8

&y

com 52.04 53.15 54.25 55.35 52.02 53.13 54.23 55.33
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AT 37.83 28.26 18.79 9.31 37.83 28.26 18.79 9.31
Soybean Meal
'“;W”J b}t.m 0 9.45 18.80 28.15 0 9.45 18.80 28.15
Protein Mixture
by 0E9) 5.92 5.39 4.87 4.34 5.92 5.39 4.87 4.34
Soy Qil
AW POV
s e 53 1.56 1.29 1.03 0.77 1.56 1.29 1.03 0.77
Dicalcium Phosphate
Sal &K
. S 1.07 0.92 0.78 0.64 1.07 0.92 0.78 0.64
Limestone
;ZTI 0.42 0.39 0.35 0.32 0.42 0.39 0.35 0.32
osgie=Jl
DL -Methionine 0.34 0.29 0.25 0.20 0.34 0.29 0.25 0.20
L9, Y-l
L-Lysine Hydrochloride 0.14 0.18 0.21 0.25 0.14 0.18 0.21 0.25
e ed = |l
odgrd 0.08 0.08 0.07 0.07 0.08 0.08 0.07 0.07
L-Threonine
Vel JoSa 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin Premix1
v
‘fm Jose . 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Mineral Premix2
(J29iMS3) oS oS (i
Diclazuril (Anti-coccidiosis) 005 0 005005005 005005 005
D3 (ueling JoSo
Vitamin D3 Supplement® 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
¥ . i
oef . 0 0 0 0 0025 0025 0025 0025
Kemin Enzyme
g:fm 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
obd dule plend GluS 5
Calculated Chemical
Compositions
(PS5 5kS1 6 Y 5LS) pudglio L6 (5551
Metabolizable Energy( kcal/kg) 3100 3100 3100 3100 3100 3100 3100 3100
(303 P& (g
Crude Protein (%) 21.5 215 215 215 215 215 215 215
(M).A)‘ﬁ}") 1.29 1.29 1.29 1.29 1.29 1.29 1.44 1.44
Lysine (%)
(253 pfimsan +(ysguio
Methionine+ Cysteine (%) 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
(12)3) g 5
Threonine (%) 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
(2222) el 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Calcium (%)
(323) o y> B yand
A A4 A4 4 4 4 4 4 4
Available Phosphorus (%) 043 043 043 043 0.43 043 043 0.43
o & b)) Caods
(p,55ks7 L) M 12920 12250 11600 10940 12995 12325 11675 11015
Feed cost (Rails/ Kg)®
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! Every 2.5kg of vitamin supplements included: Vitamin A: 9000000 international units, V|tam|n D3 2000000 international unlts
vitamin E: 18,000 mg, vitamin K: 2000 mg, vitamin Bi1: 1750 mg, B2: 6600 mg, Niacin: 30,000 mg, Pantothenic Acid: 10,000 mg,
Vitamin Be: 3000 International units, Vitamin Bo: 9,900,000, Vitamin Bi12: 15mg, Biotin: 100 mg, Choline Chloride: 500,000 mg and
Antioxidant: 100 mg.

2 Every 2.5kg of mineral supplements included: Manganese oxide: 99000 mg Mn, 50,000 mg Fe, 16,000 mg Cu, 80 mg Se, 640 mg |
and 66000 mg Zn.

3 Each Kg Vitamin Dz premix included 5000000 IU Vitamin Dz and 400 mg Anti-oxidant

4Multi-Enzyme used in the diet (Kemin WP) had: 2,000,000 units/kg phytase, 2,000, units/kg lipase, 20,000,000 units/kg xylanase,
3,000,000 units/kg beta-glucanase, 5,000,000 unlts/kg cellulase complex, 2000 000 units/kg alpha amylase 2,000,000 units/kg
protease.

5 The cost of feed ingredients were based on local prices at the start of experiment (January 2018) in Rials/Kg. Corn: 8000, Soybean
meal: 14500, Protein mixture: 9650, Soy Oil: 31000, Di-calcium phosphate: 22000, Common Salt: 1500, Minerals premix: 57000,
Vitamin premix: 57000, DL-methionine: 165000, L-Lys: 65000, L-threonine: 85000 Limestone: 750, Vitamin D3: 15000, Diclazuril:
150,000 and Multi-Enzyme: 300000.
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Table 4- Experimental diets and chemical composition of diets at finisher phase (25-42 days)

o Treatments

(/)ﬂu}ldb°)¢?%ﬁs)s 1 oo
. . )

Experimental diets

Composition (%

P (%) 1 2 3 4 5 6 7 8
é(’;m 57.23 58.17 59.12 60.06 5721 5815 59.10 60.04
bgws dlloiS’

RS 32.35 2418 1607 802 3235 2418 1607 8.02
Soybean Meal

s

g byl 0 8.06  16.07 24.02 0 8.06  16.07 24.02
Protein Mixture

by 0%5) 6.52 6.07 5.62 5.17 6.52 6.07 5.62 5.17
Soy Qil

Slond S 03 1.40 117 095 072 140 117 095  0.72
chgIC|um Phosphate

Sl S 0.99 0.87 0.74 0.62 0.99 0.87 074 062
Limestone

S

Salt 0.39 0.37 0.34 0.31 0.39 0.37 034 031
ol 3 0.31 0.27 0.23 0.19 0.31 0.27 023 019
DL-Methionine

Ll g,e cp Y-

L-Lysine Hydroshloride 0.15 0.18 0.21 0.24 0.15 0.18 021 024
ofidl 0.06 0.06 0.05 0.05 0.06 0.06 0.05 0.05
L-Threonine

Vrnleg JoSa 0.25 025 025 025 025 025 025 025
Vitamin Premix1

Vigae JoSe 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Mineral Premix2

M) joptonS’sS
(Jusihed) sy S 0.05 005 005 005 005 005 005
Diclazuril (Anti-coccidiosis)

Da cpaliny JoSie

i 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Vitamin D3 Supplement®

TomeS w3

e . 0 0 0 0 0025 0.025 0.025 0.025
Kemin Enzyme

& 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Sum
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Calculated Chemical Compositions

(F’s’l”f/‘s.’n;’l;) redlylbe S 3 3200 3200 3200 3200 3200 3200 3200 3200
Metabolizable Energy( kcal/kg)

(32y3) B gy
Crude Protein (%) 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5
(22,3)025 091 116 116 116 116 116 116 116
Lysine (%)
(5222) (o +0ea 091 091 091 091 091 091 091 091
Methionine+ Cysteine (%)
(22)3) g
Threonine (%) 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78
(M)b) i 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Calcium (%)
(03) oty JB yad
Available Phosphorus (%) 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39
Ypssksl L) M 12631 12063 11498 10938 13381 12813 12698 11688
5
Feed cost (Rails/ Kg)
K Oobing )8 dao VAL Ed...nLJj N e P D3 Ol e llodlipn dslg Aveveen A u:.ot_” ol aeling JoSo 5l p)35lS Yo ,» )
Bo opelig oS e Voo Bo usling )5 oo Vere e Seiighiy dyil @S o ¥oooe 2 Ol )5 oo 554+ B2 paling p S e WO B ppaling 0 5 o
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! Every 2.5kg of vitamin supplements included: Vitamin A: 9000000 international units, V|tam|n D3 2000000 international units,
vitamin E: 18,000 mg, vitamin K: 2000 mg, vitamin Bi1: 1750 mg, B2: 6600 mg, Niacin: 30,000 mg, Pantothenic Acid: 10,000 mg,
Vitamin Bs: 3000 International units, Vitamin Bg: 9,900,000, Vitamin B12: 15mg, Biotin: 100 mg, Choline Chloride: 500,000 mg and
Antioxidant: 100 mg.

2 Every 2.5kg of mineral supplements included: Manganese oxide: 99000 mg Mn, 50,000 mg Fe, 16,000 mg Cu, 80 mg Se, 640 mg |
and 66000 mg Zn.

3 Each Kg Vitamin Ds premix included 5000000 IU Vitamin D3 and 400 mg Anti-oxidant

“Multi-Enzyme used in the diet (Kemin WP) had: 2,000,000 units/kg phytase, 2,000, units/kg lipase, 20,000,000 units/kg xylanase,
3,000,000 units/kg beta-glucanase, 5,000,000 unlts/kg cellulase complex, 2000 000 units/kg alpha amylase 2,000,000 units/kg
protease.

5 The cost of feed ingredients were based on local prices at the start of experiment (January 2018) in Rials/Kg. Corn: 8000, Soybean
meal: 14500, Protein mixture: 9650, Soy Oil: 31000, Di-calcium phosphate: 22000, Common Salt: 1500, Minerals premix: 57000,
Vitamin premix: 57000, DL-methionine: 165000, L-Lys: 65000, L-threonine: 85000 Limestone: 750, Vitamin D3: 15000, Diclazuril:
150,000 and Multi-Enzyme: 300000.
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Table 5- Effect of dietary treatments on production performance of broiler chickens at starter phase (1-10 days)*

Shgs Jods oo

e lalos (p)5) Shgs Span (£5) o™ s Feed C -
Dietary Treatments Feed intake (g) Body weight (g) ee Rc;?i\(/)ersmn
(%) bigws oS b (g boleo S0l e

Substitution level of protein mixture with soybean meal (%)

0 309.3 258.92 1.43¢
25 308.3 250.7% 1.46"
50 310.7 238.6° 1.56°
75 309.7 221.8¢ 1.712
SEM 1.45 4.60 0.03
P Value 0.713 <0.0001 0.0001
(Shss pSskST £S5 Slo) w3l skaws

Enzyme levels (mg/kg feed)

0 309.5 243.7 1.53
250 309.5 2413 1.55
SEM 1.02 3.25 0.02
P Value 0.981 0.619 0.669
o2 ) e X g oS by (g bogloe (0ol o Bt 1

Interactions of substitution level of protein mixture x enzyme level

0X0 308.3 268.9 1.35¢
0X25 308.3 253.1% 1.45%
0X50 313.1 233.3bcd 1.62%®
0X75 308.3 219.3¢ 1.732
250X0 310.3 248.9° 151
250X 25 308.3 248.2b 1.48¢
250X50 308.3 243.9% 151
250X 75 310.9 224.4% 1.712
SEM 2.05 6.51 0.06
P Value (interaction) 0.287 0.122 0.126
P Value (treatment) 0.619 0.0003 0.0007

(P<1+0) 35,3 3 ine M3 (g lal Llodjl cuglite Cgym gyl slasl g sy

S ne raw (P-Value
b Sk Hbxe olzil :SEM

1 Values in the same column not sharing a common superscript differ significantly (P<0.05).

SEM=Standard Error of Means
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Table 6- Effect of dietary treatments on production performance of broiler chickens!

(£)5) Shgs Span Shed bt cupe

s sbojlos i (£3) 0% 0

@E L) Pr) oM 0N K
Dietary Treatments Feed intake (g) Body weight (g) Feed (Fjaz?i\c/)ersmn
()9)) u,»)a)J 0)93 1'24 1'42 1-24 1'42 1'24 1'42
Growth Period (day)

(%) by dbmiS L (g bslee (2550l o

Substitution level of protein mixture with soybean meal (%)

0 1530.6% 4540.2 1040.92 2572.52 1.53° 1.80°
25 1543.92 4616.4 1030.52 2499.82 1.57° 1.90°
50 1543.32 44495 936.1° 2305.2° 1.682 1.972
75 1501.5° 4440.5 927.6° 2253.1° 1.702 2.022
SEM 10.48 50.30 11.0 32.63 0.01 0.02
P Value 0.028 0.066 0.0001 0.0001 0.0001 0.0001
(Shos p S oksT 5 o) 5 ohas

Enzyme levels (mg/kg feed)

0 1537.12 4533.78 989.57 2415.45 1.63 1.92
250 1522.65 4489.58 991.54 2399.92 1.61 1.92
SEM 7.41 35.09 7.78 23.08 0.01 0.01
P Value 0.180 0.389 0.859 0.638 0.256 0.992
w5 s X Ligws Al U 85y bl 30l s Bl

Interactions of substitution level of protein mixture x enzyme level

0x0 1544.92 4592.7 1066.12 2586.92 1.51¢ 1.81¢
0x25 1540.02 4695.1 1039.6% 2507.32 1.56% 1.92%
0x50 1541.12 4430.3 960.0° 2320.6° 1.69b 1.96¢
0x75 1512.4® 4417.0 892.6¢ 2247.1° 1.772 2.00%
250%0 1506.4%® 4487.7 1015.8° 2558.22 1.55¢% 1.79¢
250%25 1547.92 4535.7 1021.4% 2492.42 1.60¢ 1.88%
250x50 1545.62 4468.7 966.2° 2289.9° 1.67% 1.99%
250x75 1490.7° 4464.5 962.6¢ 2259.2° 1.64% 2.032
SEM 14.83 71.18 14.83 15.57 0.02 0.03
P Value (interaction) 0.923 0.392 0.006 0.964 0.004 0.066
P Value (treatment) 0.046 0.151 0.0001 0.0001 0.0001 0.0001

(P<A1+0) 15,05 o gime B3] (glol Llodjl cglize g y> (chyls lael g yo 43
&> ne paw (P-Value
b ke slxs olzil SEM
1 Values in the same column not sharing a common superscript differ significantly (P<0.05).
SEM=Standard Error of Means
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Table 7- Effect of dietary treatments on economic traits of broiler chickens!

@bl alldl oojl

g asls Lol & B pae Sy 4 sn
(el b))

REPINING 035 039 p)S 5
L_s"' S)los Production index ( L5 09 P;?l‘s /Jl’)) )9
Dietary Treatments feed cost to gain monetary returns

(Rials/Kg Live Weight) (Rials/chicken) 2

(392) o182 239 1-42 1-42 1-42
Growth Period (day)

(%) by xS b (25 bolonn (S0l g
Substitution level of protein mixture with soybean meal (%)

0 329.632 22915.8° 392792
25 297.65° 22857.9 378332
50 272.68 22743.4? 33765°
75 258.29¢ 22042.2° 34174°
SEM 9.65 229.63 1133
P Value 0.0001 0.046 0.004
(SThss p)SsksT p)5 o) o 3l gshaws
Enzyme levels (mg/kg feed)
0 29131 22596.6 36495
250 287.80 22683 36030
SEM 6.83 162.46 801.59
P Value 0.720 0.710 0.685
w3l gaw X bgw oS b 2y bylsee (050l gdaw Jlite I
Interactions of substitution level of protein mixture x enzyme level
0x0 333.8° 22987.8 39420.82
0x25 299.4% 23091.2 37390.2%¢
0x50 270.7° 22412.5 34844.43%¢
0x75 261.32° 221895.1 34326.5%¢
250%0 325.42 22843.8 39136.4%
250%25 295.9% 22624.6 38276.6%
250x50 274.7° 23074.3 32686.1°
25075 255.3° 22189.3 34021.8"
SEM 13.66 324.93 1603.19
P Value (interaction) 0.971 0.346 0.819
P Value (treatment) 0.002 0.124 0.037

(PA1+0) 3l s sino B (g le] Lol glito g > (slls shisl ygtas o )3 )

&b e g P-Value

o (S0l ine olizil SEM

039 PSS p Cad g Galesl oloj gl )3 ) YAB-+ plyy (2355 a2 ankad o Cuad 9 ) g 10 @itk (S S 9 (Ssd el ced el 005 ol Slosloe”
sl 485 g0 Jby F0e el (2958 Gl 53 043

1 Values in the same column not sharing a common superscript differ significantly (P<0.05).

2 The calculations were made based on the price of feed ingredients and final feed listed in Table 1 considering the price of each piece of
broiler chick 18,500 Rials at the start time of the experiment and each kilogram of live weight 45,000 Rials at the time of sale.
SEM=Standard Error of Means

033l g Ju8 09)5 5l yiaS Hld bxe yeb 4 g GBI (g)ld Gixe
st Shol sl sjn oo SO Juols & ool LAl
Ol 3 Exe (hasd dald il (059, Ss da g alsa 5 Slss alyja)
39w ,Sily x> 4o (Proudfoot and Hulan, 1982) ¢ wl oysd
@ )b ol se (b 5 39 b (2 Vb (Siwsen (Jg 4 il o8
bolsws 3l o ;o YO jl ool 1 as ol lics po b ilo]

9 Yl5 dbniS (i bolse (30l cilhe sl

250 ¥V o 2 bse dbaS L el 2B)kiS Cluls g
03jb S, yekay (P<<4/40) 24 4o gme (ol _ail (2B L o35l
Loy YO sl g uigp bolswe oty (s oy (ool 2l
Oszzen )55 bl 1) ()l sine MBI L b L (0
o VB g0 boad 435 slaog)S  (solaidl LaJBL o35l
M) on b b g dbxiS L 2By bobre iS00
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Table 8- Effect of dietary treatments on carcass characteristics of broiler chickens?

o () oss als6 ey (1) oo . bl e
i sloles ; () ob (%) oS S pgligsS Sl
Dietary Treatments Eviscerated Breast Thigh (%) i 2

Yy Carcass (%) (%) g 0 Abdominal TBARS

Fat (%) (mgMDA®/Kg)

(%) g AbuS b 2ty bglse (301>
Substitution level of protein mixture with soybean meal (%)
0 72.30 25.32 16.93 1.33 0.43
25 70.81 23.89 16.62 1.94 0.36
50 69.38 24.22 16.84 1.81 0.31
75 72.50 24.50 17.35 1.83 0.47
SEM 1.74 0.68 0.42 0.19 0.08
P Value 0.563 0.507 0.670 0.137 0.53
(SThss p)SsksT p)5 o) o 3l g 5haws
Enzyme levels (mg/kg feed)
0 71.27 24.04 16.74 1.51° 0.47
250 71.22 24.93 17.14 1.942 0.32
SEM 1.23 0.48 0.29 0.13 0.05
P Value 0.974 0.205 0.354 0.035 0.07
o2 ) s X g oS by (g boglie (2ol g Jlize )
Interactions of substitution level of protein mixture x enzyme level
0x0 72.36 25.76 17.40 1.16 0.54
0x25 70.66 22.65 15.92 1.88 0.36
0x50 71.03 23.42 16.05 1.37 0.31
0x75 71.05 24.32 17.59 1.62 0.68
250%0 72.23 24.88 16.47 1.49 0.33
250%25 70.95 25.14 17.33 1.99 0.37
3250%x50 67.74 25.03 17.64 2.24 0.32
250%75 73.94 24.67 17.11 2.03 0.26
SEM 2.46 0.96 0.59 0.27 0.11
P Value (interaction) 0.661 0.347 0.101 0.575 0.19
P Value (treatment) 0.806 0.406 0.273 0.119 0.19

(P<1+0) 35,5 3 ine M3 (g lal Llodjl cuglite g ym gyl slasl g sy

S 95y lgs5 dunol b osimd ST dlge
1l o pgle

&> sme raw (P-Value

s :Slie sluno olizi SEM

1 Values in the same column not sharing a common superscript differ significantly (P<0.05).

2 Thiobarbitoric reactive substances
3 Malon-dialdehyde (MDA)
SEM=Standard Error of Means

i e Gl el bogine jsbo 4y 0y 4 il (0938
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Introduction. This experiment was performed to evaluate the effects of peppermint extract, vitamins C, vitamin
E, probiotics and antibiotics on performance, biochemical parameters and immune system of broilers under heat stress
conditions. Peppermint (Mentha piperita) is considered as one of these medical plants and belongs to the Lamiaceae
family. The essential oils and extracts of this plant are mainly made up of menthone, menthol and methyl acetate.
Peppermint is traditionally used as an antiseptic, antispasmodic, mild tonic, antimicrobial.

Materials and Methods A total of 240 one-day-old broilers (Ross 308) were distributed to 8 treatments with 5
replications/treatment based on a randomized block design. Experimental diets consisted of base diet without feed
additive and under standard temperature conditions (negative control), base diet without feed additive and under heat
stress conditions (positive control), positive control supplemented with 28 mg/kg virginiamycin, 28 mg/kg probiotic
protexin, 1 g/kg vitamin C, 1 g/kg vitamin E, 250 and 500 mg/kg peppermint extract, respectively. House temperature
was initially set at 28°C for the second week and then reduced by 0.5°C per day until a temperature of 22°C was
achieved at the end of the fourth week and then maintained constant thereafter. To induce heat stress, room temperature
was raised to 34°C during 10 AM to 16 PM from 15 to 42 days of age. A 23:1h light to darkness lightening regimen
was followed throughout the experimentation period. Body weight gain and feed intake were recorded for days 10, 24
and 42 of age and data were used to calculate feed conversion ratio (FCR). At the end of the experiment (day 42), two
birds from each replication with a body weight close to cage mean were selected and killed. Individual blood samples
were collected form the slaughtered birds and centrifuged at 1800x g for 15 min. The collected sera samples stored at
-20°C pending biochemical assessments. Concentrations of serum glucose, triglyceride, total cholesterol and low-
density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), very- low-density lipoprotein
cholesterol (VLDL-C), white blood cells (WBC), red blood cells (RBC), Hematocrit and Hemoglobin were
determined by different recommended procedures. To assay the primary and secondary antibody responses against
SRBC, 2 birds/replicate were immunized intramuscularly with 0.5 mL 10% SRBC in. Blood samples (1.5 mL/bird)
were obtained from the brachial vein at 7d following each injection.

Results and Discussion The results showed that the highest feed intake and feed conversion ratio were observed
in chickens fed with negative control diets (P <0.05). The greatest body weight was observed in the birds fed with the
negative control and diets supplemented with probiotics and vitamin E (P <0.05). Broilers fed with diets containing
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antibiotics as same as positive control group could increase abdominal fat percentage and serum triglycerides
concentration than other treatments (P <0.05). The broilers fed with diets supplemented with all feed additives
decreased the heterophils to lymphocytes ratio compared to the positive control group (P <0.05). The probiotics and
500 mg peppermint extract-supplemented diets improved the antibody titer against Newcastle, Gumburo and influenza
diseases, as well as anti-SRBC titer, compared to the positive control group (P <0.05). The results of this study are
supported by other studies, indicating that the dietary supplementation of probiotic could improve physiological
responses and immune system and thus performance of heat-stressed birds. Dietary supplementation of vitamin C is
an effective strategy to reduce the harmful effects of heat stress in poultry. The results of previous studies have
demonstrated that the antioxidant and inflammatory properties of peppermint contributes to the prevention and
treatment of diseases associated with oxidative stress, through removing free radical. Medicinal plants with secondary
metabolites have also reported to possess the positive effects on growth performance and thus increasing the immune
function. The positive effects of peppermint could be due to its active ingredients such as carvacrol, flavonoids and
menthol. Flavonoids with antioxidant effects have protective properties against free radicals. The mucous membrane
of the gastrointestinal tract plays an important role in preventing antigens and harmful microorganisms from entering
the organ and eliminating them, while also being effective in selective nutrient absorption. The results of the present
experiment and the other reports also indicate that dietary supplementation of probiotic and vitamin E and C and
peppermint extract improve the immune response and growth performance of broilers and could be account as an
alternative to antibiotics.

Conclusion In conclusion, a high dose of peppermint (500 mg/kg) was as effective as probiotic, vitamin E and C
in alleviating the negative effects of heat stress on growth performance, health and immune function.

Keywords: Broilers, Heat stress, Immune response, Peppermint extract, Performance
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Table 1- The composition of experimental diet

1-10 days 11-24 days 25-42 days

06) St 3!
Ingredients (%)
= 570.0 603.9 649.1
Corn
(Cp-72¥¥) Ly s 327.1 306.9 273.9
Soybean meal (44 % CP)
e Pz 56.6 43.1 26.2
Fish meal
o S 03 19.4 238 29.0
Di calcium phosphate
S 15 116 9.6 9.4
Oyster meal
1 .. .

by g hne JoSe 5.0 5.0 5.0
Mineral and vitamin premix!
O U5 16 14 14
NaHCOs3
S 2.1 24 27
Salt
oo Jl s> 2.8 1.9 14
DL- Methionine
S ol 1.8 15 15
Choline chloride
A5 m 00 =l 2.0 0.5 0.4
L-Lysine HCL
Metabolizabe energy (kcal/kg)
(o) P 0532 23.7 19.3 17.8
Crude protein (%)
(3073) e 1.25 0.97 0.90
Calcium (%)
(123) 53 LB st 0.60 0.46 0.40
Available phosphorus (%)
(303) e LB 034 131 127 1.26
Digestible lysine (%)
(3053) it B et igite 0.90 0.80 0.69
Digestible Methionine + cystine
Y - - .

2 g S ol 250 235 225
DEB?

yAB1 ool gep 5 oo YIV K3 Oxoling 0 )5 luo AY E Oy e dladl oy dslg Av e Dy Oeelig e all fp dlg £e e A Owolig g9l 0y p)SolS ).a:\
255 oS o) ke V8 5 p S e £ BL2 05 o VBO (5 (Lo Y BB o5 o Ve gty =3 el S o ¥ B3 5 L 15 B2 o 5 e
251 p S A pgil 5 £S5 o V 3y p S o V8 e 5 (o B ol p S e Ve 9y cp S e VY0 55e
(DEB) o> )55h8 15 (,Ylg Sl cons oy (tdg ySUl ol
1Supplied per kilogram of diet: vitamin A, 600 1U; vitamin D3, 800 1U; vitamin E, 83 mg; vitamin K3, 2.2 mg;
vitamin Bz, 1.8 Mg; vitamin Bz, 6.6 mg; vitamin Bz, 3 mg; D-calcium pantothenic acid, 10 Mg; vitamin B6; 3 mg;
vitamin B9; 1 mg, vitamin B12, 6 mg and choline chloride 160 mg, manganese, 120 mg; zinc, 100 mg; iron, 4 mg;
copper, 16 mg; iodine, 1 mg; selenium, 0.8 mg.
2Dietary Electrolyte Balance= (Na*, mEg/kg + K*, mEg/kg) — (CL-, mEqg/kg + SO42, mEqg/kg)
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Table 2- Effects of different dietary on growth performance parameters in broilers®

bl (slao
Experimental diets

il glisi o)l
il Peppermint
Parameters o e Yixtract 3 o
i sals oo 1l S92 5 592292 [ —omelizg LA«’/ . /. . ol aw
Owalelir eSS E 33 el sl Sl
Negative Positive _AI’!tI_bIOtIC,' Problot_lc, Vit C VItE 250 mg 500 SEM P-
control control virginiamycin protexin mg value
(3035 0/p)5) (S pas Sys>
Feed intake (g/bird/d)
;150 :j_\ . 23.45 23.45 22.57 22.82 22.55 23.43 22.88 22.17 0.56 0.723
29
11-24d
sy YEN 40.76 41.26 41.31 40.48 40.41 42.12 40.45 42.83 1.56 0.702
25-42d b b b b ab ab ab a
sy YT 177.0 168.7 167.3 166.4 158.0 145.3 158.2 155.5 4.03 0.008
1-42d
Siay FY) 95.042 91.51%® 90.89%° 90.22%¢ 86.54>  86.45™ 84.88° 86.58° 1.69 0.004
9
(3908l p15) o B3 nl¥l Sl
Body weight gain (g/bird/d)
1-1
590 \dﬂ . 24.55 22.50 22.63 22.60 23.30 24.03 22.67 22.70 1.13 0.82
29)
11-24 d a c be abc abc ab abc abc
Siay YN 38.40 27.93 29.52 33.93 3271 35.64 34.05 32.65 1.89 0.02
25-42d
sy YT 81.47 74.69 78.17 82.31 78.63 81.06 76.18 79.03 2.36 0.30
1-42
i SY_\ 53.562 46.67° 48,74 51.962 50.15% 52.34%  49.39%  50.15% 1.51 0.02
Shygs has oo
Feed conversion ratio
1-10d
eV 0.96 1.05 1.01 1.02 0.97 0.95 1.01 0.97 0.4 0.98
Ef‘if_ " 1.06 1.48 1.42 1.22 1.25 1.22 1.31 1.26 0.09  0.09
290
25-42d bc a ab bc be c be c
Siay P2 2.18 227 2.15 2.02 2.01 1.93 2.08 1.97 0.05 0.001
1-42d
Siay FY) 1.78°b¢ 1.962 1.87% 1.74b¢ 1.73¢b¢ 1.66°¢ 1.78b¢ 1.70¢  0.043 0.006
29)
Performance
index 322.7° 202.2¢ 252.3¢ 274.0¢ 251.5¢ 297.6% 2795  291.6° 9.84 0.016
5, Sdas asls

s gl 53,5 )5S |y Sismiil sols oy b ond 4y
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célo g ola pials p (lae (VL (glod ol b3l (olo)S 5
P Sloyr JoSo S lgie 4 nlply 5 4slS 51 sy
OhlSen 5 g yale ye 358 00 duogi Houb ) (2lo)S LIS (o

(P<0.05) szl o (sl sime SN (glyls aolite yof g b i)y (sl ylie’
!Means within same row with different superscripts differ significantly (P<0.05).
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Table 3- Effects of different dietary on biochemical and hematological parameters in broilers in 42 days®
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Experimental diets

cute s

omamloluz g

—oelig

E-omelisg

il gl o jlae
Peppermint extract

- Lo vo-
2

Dee

£ ke

3kl

Js

Parameters

Total protein
(g/dL)

I oo
Glucose
(mg/dL)
95
Triglyceride
(mg/dL)

L yulS 6 3
Cholesterol
(mg/dL)
Joyls
HDL?
(mg/dL)
Sl s
Y J&e b
LDL?
(mg/dL)
Seoen ol
SRELCH
VLDL*
(mg/dL)
S s
LA
o
WBCS (x
103/uL)

L gl JglS
o

REDS (x
10%/uL)

o8 s sds
o
Hematocrit
(%)
oS glen
Hemoglobin
(mg/dL)
OnglSgen

Negative
control

3.75

219.06

100.61°

108.26¢

52.54

35.60°¢

20.12°

161742

2.48%

45.60%

13.72

Positive
control

3.40

188.45

148.18%

158.252

38.85

89.862

29.62

152920

2.20°

39.206b°

13.28

Antibiotic,
virginiamycin

3.55

204.51

154.29¢

164.222

37.75

95.612

30.862

158802

2.38%

36.40¢

14.88

Probiotic,
protexin

4.00

192.11

115.72°

124.60°

55.88

45.58°

23.14P

163402

2.702

51.602

15.30

Vit C

4.12

210.80

97.10°¢

123.01°

46.52

57.07°

19.42°

162102

2.542

39.60%

14.00

VitE

3.50

209.95

125,85

154272

48.62

80.49®

25.17%

162762

2.542

39.60%

14.12

250 mg

3.92

216.71

126.51b¢

148.14%®

45.24

77.49%

25.30%®

158202

2.522

41.60%

14.02

500 mg

4.03

190.91

106.54°¢

106.16°¢

62.94

22.5¢

21.31°

161582

2.682

41.80%

13.84

SEM

0.2

47

9.89

8.89

1.7

9.73

1.97

1.97

0.4

0.09

0.05

value

0.55

0.17

0.01

0.01

0.44

0.01

0.01

0.022

0.029

0.013

0.58

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

High-density lipoproteins
3 low-density lipoproteins

“very-low-density lipoproteins
SWhite Blood Cells

Red Blood Cells

(P<005) Al oo (g b pxe MBI ()ly il e Bgys b iy j» Lglm")ﬁiilfa\
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Table 4- Effects of different dietary treatment on heterophil and lymphocyte percentage and relative weights of
lymphoid organs and abdominal fat (% of live body weight) in broilers at 42 days

sinlel slaop>

Experimental diets

il gl ojlac
Peppermint extract

gi.u}ugbi ®%9ﬁ L)’“‘L’f —OAAL:JB -‘_;.:AYQ' [ R oL..I.\ﬁl C]aw
ascuwl B Lstio Jald Codo dalis ’ i B B
Ol g eSS C- E 3 PRk il Jlans
Parameters Negative Positive .Ar!t'.bm"c‘. Problot_lc, VitC Vit E 250 mg 500 mg SEM P-value
control control virginiamycin  protexin
Abdominal
fat 11070®  1.4090° 1.019% 08813° 08879 g77040  10248® 078170 0128  0.0021
oS 0ye> o>
Heterophil
26.20° 41.80° 39.60° 28.00°  31.60°  26.00° 30.60° 25.40 2.733  0.0001
Jedg i
Lymphocyte
y;j n 68.20° 55.40° 60.20° 69.60°  65.80®  64.60°  65.60® 71.40° 2.940 0.002
H/L
e 0.392° 0.772° 0.650% 0.416°  0.490*  0.407° 0.485" 0.361°  0.0622  0.0008
ool Jed i
Spleen
ok 0.1236 0.1318 0.1154 0.1662  0.1389  0.1345 0.1330 0.1388  0.019 0.312
Thymus
i 0.1250 0.1148 0.1426 01162  0.1343  0.1232 0.1288 0.1160  0.019 0.102
(S acs
Bursa
0.2799 0.2842 0.2099 02354 02411  0.2577 0.3354 0.2414 0.04 0.121
B934

(P<0.05) il po gyl sime BB (gl liie o By L cid) yo (gl Silie!

IMeans within same row with different superscripts differ significantly (P<0.05).
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(2006

03,91 & Jsiz )3 (SRBC ces) Jlygosn sionl 4 by po b
5 Jols M g G (slasglSgias] & sl lis gl il o0
4 (P <+/+0) Moy )b xe bayles adol eul 3 SRBC 5,55
19G (e Sismon 55l oy b oad 5 gladz g oS5k
(P <o/+0) wizily cute aald 09,5 sladrgn b dunlio jd (g b
il gl o)las p)5 e YO+ (g9l o) L 0dd 435 oz g>
byl 503 b dusliie )3 (5528 1M (lie o a0l 09)5 4
(P <+ 1-0) xzls

2 S S siew Gl s > Blge il ol
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Table 5- Effect of experimental treatment on serum HI-antibody titers against Newcastle, Gambaro and Influenza vaccine in
broilers (log 2)

sinlejl sloop>
Experimental diets
il gl o)lac
Peppermint
extract
) } S £ O Y. P oLzl o
) ol e sals e . o o
baerisl 3 e aald dedald S Sogmgn  Copmluy E-pwluy o P e sl
Negative Positive I . . . P-
Parameters control control Antibiotic  Probiotic Vit C Vit E 250 mg 500 mg SEM value
gl
i 3.75 2.5 35 2.75 3.25 3.50 2.50 4.00 0.507 0.236
JulS ItD_rlmary
iter
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Introduction This research was conducted to evaluate the effects of different levels of dietary fiber and fat on
the growth performance of broiler chicks using the central composite design and response surface methodology at 1-
7 d and 7-14 d of age. The response surface methodology is a set of statistical and mathematical methods that help
the researcher in design of experiment within the incomplete factorial designs. In this method, the obtained data is
converted into a mathematical model and the obtained model is optimized to determine the values of the input
variables in order to achieve the best output.

Materials and Methods This study was carried out at the Research Farm, Faculty of Agriculture, Ferdowsi
University of Mashhad, Iran. A total of 420 one-day-old Ross 308 male broiler chicks with average weights of 46.90
+ 1.03 g were randomly distributed into 60 battery brooder cages. The birds were assigned to 15 diets of CCD
containing 3 levels of sugar beet pulp (SBP; 0.00, 1.75 and 3.5%), tallow (T; 0.00, 0.50 and 1.00%) and soybean oil
(SO; 0.00, 0.50 and 1.00%), from 0 to 14 days of age. Diet samples were analyzed for neutral detergent fiber, acid
detergent fiber and insoluble fiber. Soluble fiber was calculated from the difference of total crude fiber from its
insoluble fraction. Fatty acids profiles of tallow and soybean oil were determined using gas chromatography. The
average daily body weight gain (ADG) was calculated from the weight gain of birds in each cage. Feed conversion
ratio (FCR) was corrected for mortality and represented as grams of feed consumed by all birds divided by grams of
body weight gain. The experimental data (60 data lines) obtained by CCD were fitted to the second-order
polynomial equation by Minitab 2017.

Results and Discussion The polynomial equation from raw experimental data for ADG (R? = 0.79; root MSE =
1.65) and FCR (R? = 0.88; root MSE = 0.14) at 7d of age was generated as follows:

ADG (g/bird) = 27.54 - 1.07 x SBP —5.57 x T—-1.99 x SO-0.17 x SBP x SBP + 195 x T x T + 1.77 x SO x SO
—0.45xSBP x T—-0.05 x SBP x SO-0.71 x T x SO

FCR=0.87 — 0.03 x SBP + 0.38 x T —0.08 x SO + 0.05 x SBP x SBP —0.29 x T x T + 0.13 x SO x SO + 0.15 x
SBP x T +0.04 x SBP x SO + 0.002 x T x SO

The estimated parameters for SBP and T terms in the ADG model, and SBP, T, SO, SBPxSBP and SBPxT terms in
the FCR model were significant. In the ADG and FCR models, the linear terms had higher contribution to explain
existing variation in the response of the chicks. Maximum ADG was observed with diet containing 0.15% SBP,
0.00% T and 0.00% SO and minimum FCR was observed with diet containing 0.07% SBP, 0.00% T and 0.28% SO.
The predicted ADG and FCR at the optimal points were 27.54 g/bird per day and 0.96, respectively. The coefficient
estimates for ADG and FCR models and the corresponding absolute t-values showed that among the investigating
nutrients and their interactions, the linear effect of dietary SBP the largest effect on ADG and FCR of chicks. Lack
of fit for both ADG and FCR models was insignificant, showing that the observed data are in good agreement with
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the model. The polynomial equation from raw experimental data for ADG (R? = 0.78; root MSE = 3.60) and FCR
(R? = 0.80; root MSE = 0.14) at 14d of age was generated as follows:

ADG (g/bird) =52.50 — 7.81 x SBP —26.01 x T + 14.37 x SO + 0.66 x SBP x SBP + 11.22 x T x T — 14.17 x SO x
SO +3.58 x SBP x T +0.27 x SBP x SO —3.46 x T x SO

FCR=1.01+0.07xSBP +0.35x T —0.26 x SO + 0.02 x SBP x SBP —0.10 x T x T + 0.26 x SO x SO + 0.03 x
SBP x T +0.03 x SBP x SO +0.14 x T x SO

The estimated parameters for SBP, T, TxT, SOxSO and SBPxT terms in the ADG model, and SBP, T and SO terms
in the FCR model were significant. In the ADG and FCR models, the linear terms had higher contribution to explain
existing variation in the response of the chicks. Maximum ADG and minimum FCR were observed with diet
containing 0.30% SBP, 0.00% T and 0.50% SO. The predicted ADG and FCR at the optimal points were 56.65
g/bird per day and 0.95, respectively. The coefficient estimates for ADG and FCR models and the corresponding
absolute t-values show that among the investigating nutrients and their interactions, the linear effect of dietary SBP
the largest effect on ADG and FCR of chicks. Lack of fit for both ADG and FCR models was significant, showing
that a more complicated modeling method or other testing with extra variables should be made.

Conclusion Response surface model and central composite design were able to predict the relationships between
the diet ingredients and the optimal point of them. At 1-7 d of age, maximum ADG was observed with diet
containing 0.15% SBP, 0.00% T and 0.00% SO and minimum FCR was observed with diet containing 0.07% SBP,
0.00% T and 0.28% SO. At 7-14 d of age, maximum ADG and minimum FCR were observed with diet containing
0.30% SBP, 0.00% T and 0.50% SO. The predicted ADG and FCR at the optimal points were 56.65 g/bird per day
and 0.95, respectively. The results of this experiment implied that with increasing age of the broilers and possibly
the development of their gastrointestinal tract, the negative effects of soluble fiber are somewhat reduced and
broilers will be able to better utilize fat sources.

Keywords: Broiler, Central composite design, Fat, Fiber, Response surface methodology
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4- Central composite design

5- Neutral detergent fiber (ADF)
6- Acid detergent fiber (ADF)
7- Total dietary fiber (TDF)

8- Insoluble fiber

9- Soluble fiber
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1- Tallow (T)
2- Soybean oil (SO)
3- Response surface methodology (RSM)
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Table 1- Different level of Sugar beet pulp (SBP), Tallow (T) and Soybean oil (SO) in experimental diets prepared
according to a central composite design in broiler chicks from 1 to 14 d of age.
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A5 Aol 0y93 5l 10 b 59 Ll

bl a2l
2 Ao 95 cnpSsene g oyl Jliphalal ol 5
odlawl pgd o (glaten i (sdbdlre m Fuol sdugy g,

(Box et al., 1987) 35 s o3 4 pbs seloleo 13
k

k
y =0+ Z Bix; + Z Zﬁijxixj + Z.Biixiz +€

i=1 i<j i=1
9ADG) Jie (s2953 b (uy 0 2y90 Gl Y cdbslae (il
Lo piio Xj g Xi (K= ¥) (6395 Lo ko slass K (FCR
Po by 29y 5 @515 4y 4B jatin cdlis o) 5395
390 i o Cho b (15 )S) s P slie Sl (o5
o i ey 3y90 ity Mlite 51 pd Pi )y
ol Jio gosile (b Gl € 9 (g 3)90 gt 2 pod Oy
@l 5 okl sl (sug) B9y 5 At golaw (e yolate &
e Jloms an (535 0 S o ok il ptalesl ) Jols
5 e )l oyl edlal L pgs g Jhe (510 )3 4y
sgbtens uibly gajos Joio j.cd)S )18 ool 3)90 VoY
295 = gl coanl L 51 (SO T SBP) oyt sy 45,
oS (Blize 5l g ped s elas) il 5l paS a5 o3litl (o
2 S Cpanl laaiidly (g puin (go0d duwlne t 3llas )08
5L sl (B3l pas pdlie 1392 5105 50 Jae (295
Ol P95 5 ixe 45 (6o 4yt e3litl abgyye Jio b Laodl

Ol 09 40 xe 9353 Jae b laodly cuslio 38155 (godimd lis
L g ybeazen ilw o Loy, a5 aas o LS
5 5880 bt 4 iy sl s i (alejl (sl it

a9 by o) Sdiged 3 d9290 (Sodes 2 ol
Laoys b 9,8 balsee 5l L8 iy opl 5o edlitwl 3)90 (558
(0 Jois) was U1 (5L5 31,5 gileg,S ol I oalizul b
Sa2 T > (SieySa o Ladz e Shyen ol clod
Al )] 51 0LS Sl gdmy> +/0 oy pm g A s o5 5o
5 limdyy Colw W g)58 (sl 5l (0y9 0 Jgl st 53 43
YA (6385 (sdobip 3l cdm dy pod (gatam 5l 5 (SO0 Celw O
)9]044 J])? 9 gj A3 oolaw! u.i))l; Ceelw £ 9 L;JlMA,B) celw
3,5 )15 laasgs ,Lasl )5 015
P (59 W o V) 093y Slel 3 (Spae Shgs jluds
Ol 48 Cyaoe ol Al b (S0l (i) iolojl asly
0,90 Jobo yd o disu