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6- Small Ruminant Nutrition System

7- Colony-forming unit

8- Saccharomyces cerevisiae, Lactobacillus,
acidophilus, Lactobacillus plantarum, Lactobacillus
casei, Lactobacillus rhamnosus, Bifidobacterium
bifidum,  Pediococcus acidilactici, — Enterococcus
faecium, Bacillus subtilis, Prebiotics: FOS, Yeast
Extract.
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1- Lactobacillus acidophilus
2- Bifidobacterium

3- Enterococcus faecium

4- Lactobacillus casio

5- Lactobacillus bulgaricus



FAY o Siomiss 9 Sefomis ny sodaso 3l ooliusl 50 s by 9 olgs slagd

ol ) (S) gl A 5 s oo 15108 G (sl
J oy 4 g dusle 0 sladed ggemme g9l dais ) pdaws
9 Shwiggpl 4l (28 LA ol yE 0 slasel ggeome
O e 55 o0 Lo o> (glo (g &35 51 il Jlgg 3

(V) 25 dnloe 8 G (slasand ggacme 4 0y slasd

S bel Julasg 3o

Uinlyog SAS 581 5 GLM gy b ool Cawd 4y (slaoshy
9420 S5V g Hled T L (Bolal WelS' 3o B > AN
Dy 5 Sygo a4 golel Jro (Fe) wb oo

Yij= p + Ti+ &ij

Ti cnals u:Sbo 51 = [ odnlie yo Jlaie =Yij o] j» o«
Ao g 0 lel (sl Jlade=el] ¢ cilisee sla Hlaui 51 =
Cygo oy @iy bR g 3 (S 090l g oSl
(1) e

saslas sla yodld
sujl 9 (59 BLudl (b ymas SI; A (aSilss) 9 Slas
(cs2las

5 0jg Bl ((Bpas Sligd (1 Sls) 2)Sles 4 by jo b
ol o odly LI Y Jodnyd (sl 5 slroy (e o35l
5 S oelS esl (SSsnm 5 SSrman glad-se
wlo (P>+/+0) 0b (38 pas Sid odlo ko j3 )b Gxe s
b e cul > alid a5l o8 o s ol simgsy 5l ol
Oli8l Loy 53 SSomisy 9 Somon (Brae ade Giulél
Lol coily Sgmin 09)5 1) b o pd oS 25 Iy
o Sgsrgpn (P>/+0) 05 anlite hoex oy (I3 sine CEDS)
Jolse Lo g Brog)S slageling 5 lamil | odm 155 st
Ao SlapasilE)lg e 43) S900 g oS 039 ) A LSL
o3 (il Cole )3 g Slgs Bpae dgue o )3 g 00
Llodged dlpiuioy Cpdizeo | (B e pisred b Wlgs ol Sl
B sl (b g3 o,ms lagls (cly (6 yemte &Y guame 4di5 oS
5 e a5 2 L]l L3 0 Yhaasl s ol g (il
08 5 A) L5l oo o (ke Slgo s

5 ol gox dx o o 55 59 o Shsd osilaiBl 5 ab el )
«Shss oiladl g (Sras glacSl)es 5lad g 0)e0 LG
e o8y lojfl 4y Sz o3lo 8oyd (Sl (sl iges S
oielesl 315 sl 595 0 0k 0js St Olie s Sl A
Otis (plome (23S I S il ©jge 4 oy ples
AW

OB b yudlS (5 S ¢ Jg s Clale e 6l
dxy el 93) Giulofl p3g5 9y 53 gume & el 13 cmagdll 9 S
09 SLadsiges g 01 plodl (6,5 5 (mee (25 SThes
WA Seat sl dBBD 5 a0 Yoo by g ddd VO Cto 4y alolBM
095 5 el 535 gl 59 e JgpudS e (s (s
oS 5 lolwgn B islojl lacuS 5| e lowdl S
(Lol y-iS el Biosystem S pi A1S Jse) ;5 YUTg!
A5 oLl

o o 5 s 55 Jols Sl gla sl (s Seild
Wb dag g ol slaly Cudy Cavyd dipw dudd Slbl > (g)los
e 1 5] S g ) £l ogeS b ol alol) oy Jsbo
oS ool Ly om oyl 9 alols 5 S 51 gl
e Ol 1 pll BT g gl slaatin ) (g tog (oo
(VF) €5 18 cluslie S oy yaslis

L o (238D 3 5l ey ol Jlag cptalofl A0 g 0
3 oo b plol 4eSs wle Sl (s S aiged (550 Higu j 03likus
Adgas (Il da)l 4Y Jlay by 4ess plo (35 Slo
L azily 3 oo sl 4355 Gl 4es gl ) e
diges Lai> 5 (2] (59 9L ySb culld (yad igie
Ladises 4 (doyd V) S jaudlio dpwl i) Lo 90 i loj U
O gedas & 33- VY glod )3 d o (loj U ladiged . a8l
IS8 o bl g Sejlail cgr b )l
g 048 5,5 (sled b eolitwl Glasuie (pl b 81,5 55les,S
LS e wgmudis Ao D Ve e 9 V)0 i 5 4 olSiid B yausuis
Flame Ionized ) FID g45 jl 8052y o i g poda | 8L
@ a8 ogabo d )3 VY- el ) olKiws 9w (sled o(Detector
A aads my (byd Guew g atdh a5 Lo ol jo g8 90 e
Slo (8L Loy oyl )0 adds S gl 5 0luy (woedis dopa Yoo
P Sy cdale o 39)0 3)libeud (lpin ol K590 93]



AR (liamo ) « Fojlosd Y aler oyl ol (ool pole slestpgly @ ot ¥VY

ialel &l oy olord oS 5 5 (S dlge sl =) Jg
Table 1- The Ingredients and chemical composition of the initial diet

(o2 53 23) el o (slsl (32 3) it
Components Initial diet Amount (percent)
s e 19.47
Alfalfa hay
22 3 18.83
Corn silage
o 12.82
Barley straw
g 13.35
Barley grain
<y &l . 535
Corn grain
L .
2 5.22
Soybean meal
o 3 s 6.61
Cotton seed meal
8 ity 6.81
Beet pulp
S e 8.31
Wheat bran
ol St 0.81
Calcium carbonate
R 1.62
Fat powder
S e 8.31
Wheat bran
S50 dlge oS
Chemical Composition
(M)J) IPL'; OS9R 14
CP (%)
(Muoy3) Sis oolo 708
DM (%)
(Muoy3) (id o diygus yd Jaloeol CBLI 403
NDF (%) ’
(6555 3 5 515) i J5 5, ”
ME (Mcal kg-1) ’
NFC (%)
(22)3) ol 0.89
Ca (%)
() s 0.41
P (%)
(1) s
CF (%)
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Table 2- Effect of experimental diets on average feed intake and productivity Baluchi sheep.

" silejl (slao s

Experimental rations !

ailyp Blog)S  SdgmgnogS  SdmunesS  SmomesS  gpy

) Control Probiotic Preibiotic Synbiotic P-Value
Parameter

group group group group

("{5,’1*'5) 0 30.50 3115 31.25 31.66
Initial weight
(S9k) lig) Syg Bpae 1.34 135 1.34 135 0313 0.1701
Daily feed intake (kg)
(p55k) 29 5 Bpan Sl 120.6 119.5 120.6 121.5 3.514 0.1822
Total feed intake (kg)
(5k5) @ 0l 50.80 52.85 50.71 50.94 2.321 0.8600
final weight
(pSk5) @l o ol 20.30 21.70 19.46 19.28 1.381 0.1901
final weight gain(kg)
(%) #l39) i el bawgie
Avrage Daily weight gain 231.15 24152 21625 21421 15.012 0.1982
(2)
Erae Shed b coys
(p55kS | pS5ks) 5.91 5.59 6.19 6.30 0.852 0.1709
Feed conversion ratio (kg /
kg)

PE Y ab o) S 5 055 T (KSsms 5 0+ wl o) Ssus 055 ¥ (b o) 35 05,5 ) Jels bl slass

(Sgnin p5 Y+ Sdmon p)5 D+ il o) Ko 095 —F (Sismcsn
tExperimental diets including: 1- control group (initial diet) 2- probiotic group (initial diet + 0.5 gr probiotic) 3- preibiotic
group (initial diet + 2 gr peribiotic) 4- synbiotic group (initial diet + 0.5 gr Probiotic and 2 gr of peribiotic).
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Table 3 - Effect of experimental diets on plasma metabolites of Baluchi sheep.

' iolojl slaoyex
Experimental rations !

Lo doxil wliogS  Sdsmanog)S S spesS  Sism o 09 SEM

X Control Probiotic Preibiotic Synbiotic P-Value
Parameter

group group group group

(3 (2 2 5 ) JostelS 45 1g00 37,1300 37.950" 36.725 1.690 0.0001
Cholestrol (mg dl-1)
3205 ) S yelS 55
(5 21.182 15.130° 15.450° 14.225b 1.023 0.0001
Triglyceride (mg dl-1)
(5 o 2 5 oo ) S5 64.68 b¢ 68.12° 62.45¢ 67.25° 1.120 0.0001
Glucose (mg dl-1)
@ 2 p5) bwdly S50 IS
(5 7.435 7.110 7.575 7.582 0.096 0.1091
Total plasma protein (g dl-1)
() o 2 £.5) 0onge) 3.647 3.355 3.462 3.442 0.137 0.8960
Albumin (g dl-1)

09,5 —F (Ssmen £V + b o) Sise s 095 ¥ (Sisman p)5 /0 + b o) Sismgn 0955 =V (ah o) aald 095 =) 1ol (cilol (slaoy
(S p S Y+ Sigmgn p)5 0+ ko) Ko (e
(P</-0)5)5 )l xo coglis o b Cindy y )3 glite gy b dlael”
! Experimental diets including: 1- control group (initial diet) 2- probiotic group (initial diet + 0.5 gr probiotic) 3- preibiotic group
(initial diet + 2 gr peribiotic) 4- synbiotic group (initial diet + 0.5 gr Probiotic and 2 gr of peribiotic).
2Means within same row with different superscripts differ significantly (P<0.05).
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Table 4- Effect of experimental diets on volatile fatty acids and rumen fluid pH of Baluchi sheep.

' ialejl (sloo >

Experimental rations!

i wlbogS  SdpnenS  SdmneS  SwomenS oo
Control Probiotic Preibiotic Synbiotic P-Value
Parameter
group group group group

4S5 mb pH

= @ PE 5.44p 6.15° 6.122 0.034  0.0001
Rumen Fluid pH
o el JS
(1 o ol U Jgo Ve 50 Jso (e 67.72° 76.37° 74.61° 72.820 521 0.0001
Total Volatile fatty acids
(mmol/100 mmol total VFA)
b 38.44° 41.32° 41.15° 40.12* 0.634 0.0001
Acetate
"B""f?ﬁ 17.44% 22.122 21.25 20.33° 0.321 0.0001
Propionate
ey 8.84 9.15 9.12 0.434 0.7201
Butyrate
<l 1.41 1.13 1.36 0.134 0.2201
Valerta
<ss3! 1.59 1.93 1.89 0.231 0.3521
Isovalorate
Cligmgy 4 Olil Cannnd

o 2.204 1.936 1.973 0.191 0.4321

Acetate to propionate ratio

095 ¥ (Sgmisn p 5V + wloya) Sgn (532095 ¥ (Sgmgp p5 /0 + 4l 0p2) Sgmgy 09,5 =V (a1 o) ol 09) =V 2ol (tlol (glno !

(Sogmcsn p SV + Sman 05 10+ 4l o) Sgn
(P</-0)5,15 Iy mo gl w1 b cdy yo )3 Cogliite gy b dlael ¥

! Experimental diets including: 1- control group (initial diet) 2- probiotic group (initial diet + 0.5 gr probiotic) 3- preibiotic group
(initial diet + 2 gr peribiotic) 4- synbiotic group (initial diet + 0.5 gr Probiotic and 2 gr of peribiotic).
2Means within same row with different superscripts differ significantly (P<0.05).
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Table 5- Effect of experimental diets on skeletal growth indices of Baluchi sheep.

' ialel sloo >

Experimental rations '

o ymsls wliogS  SdgmgnesS  SdsmanesS  SdmomesS  gpu

. Control Probiotic Preibiotic Synbiotic P-Value
Indicator

group group group group

(fn o) ASlss (sl
Structural growth Measurements(cm)
S 293 . 69.44° 73.322 72.35¢° 72.122 0.044 0.0001
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Introduction In recent years, the main policy in animal husbandry has been the use of livestock supplements
with high production efficiency. To achieve this, in addition to using new and optimal nutrition methods,
management can improve and accelerate efficiency-enhancing programs in livestock units by implementing
various and appropriate methods and strategies. Due to the advances that have been made in the sheep and goat
breeding industry, the need to use effective food additives to advance this goal and provide the nutrients needed
for livestock has increased. On the other hand, rumen microbial population imbalances can play a major role in
nutrient depletion. Several additives have been used to improve fermentation conditions in the rumen and
increase the production of ruminant animals. These compounds include methane inhibitors, antibiotics,
probiotics, growth factors and enzymes. The use of antibiotics in livestock has serious consequences such as
bacterial resistance and intestinal disturbances. Therefore, the use of antibiotics is now limited in many countries
and much effort is being made to find an alternative to antibiotics. Probiotics are live microbial feed supplements
which beneficially affect the host animal by improving its microbial balance. A stable rumen environment is a
key factor in achieving optimal milk production and animal health. Therefore, the use of additives that both
reduce metabolic diseases in livestock and are useful in improving the microbial function of the rumen, is very
necessary. Most of probiotic studies that were reported in the literatures used single or two strains probiotics
rather that multi strains bacteria. Prebiotics are non-digestible carbohydrates which are not metabolized in the
small intestine and fermented in large intestine. In this study, the effect of adding supplements on performance,
blood metabolites and ruminal volatile fatty acids were investigated.

Materials and methods Forty Baluchi male lambs were used in four completely randomized treatments for
90 days. Treatments included: control group (initial diet), probiotic group (initial diet + 0.5 gr probiotic),
prebiotic group (initial diet + 2 gr prebiotic) and symbiotic group (initial diet + 0.5 gr Probiotic and 2 gr of
prebiotic). The amount of feed consumed per sheep daily and weight gain was calculated and recorded during
the whole period. In order to determine the concentration of some blood parameters, blood samples were taken
from the cervical vertebrae at the end of the week. Blood samples were taken at nine o'clock in the morning (two
hours after the morning meal) on weekdays. To measure the concentration of metabolites, plasma samples were
melting at room temperature to determine the serum levels of serum cholesterol, glucose, albumin, triglyceride
and total protein plasma from a biosorbent kit and an autoanalyzer (model A15, France). Sampling from ruminal
fluid was done after four hours feeding in the morning and using an oral catheter on day 90 of the experiment.
Measurement of skeletal parameters including chest circumference by placing a tape measure around the chest
just behind the front legs and shoulder blade, body length (shoulder-to-shoulder position), height at the withers,
height at the hip or height at the hips, and the distance between the two hip bones was determined using
biometric calipers in the first and last weeks.

Results and discussion The results of this study showed that probiotic consumption had no significant effect
on functional parameters of Baluch sheep including final weight, daily gain, feed intake and dietary
intake. Plasma glucose concentration increased with increasing of probiotic content in the diets and there was a
significant difference (P <0.05) with the control group, but this difference was not significant between
supplemented probiotic diets and diets with significant prebiotic supplement. With the use of probiotic
supplements in all groups of consumption, the pH of ruminal fluid of Baluchi sheep increased and there was a
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significant difference (P <0.05) with the control group. The concentration of acetate and ruminal propionate of
sheep fed the probiotic supplement was higher than that of those who did not (P <0.05). Glucose and
triglycerides, total plasma protein concentrations and plasma albumin were not affected by probiotic and
prebiotic supplements in the diets and no significant differences were observed between diets.

Conclusion In general, results of this experiment indicated that using probiotic and prebiotic supplements
due to volatile fatty acids produced in this study improved ruminal fermentation, but supplementation could not
have a significant effect on performance and skeletal growth indices in Baluchi sheep.
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