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ABSTRACT

This study was carried out on 48 weaned male lambs from 3 different indigenous

Saudi Arabian sheep breeds (Awassi, Najdi, and Najdi crossbred) in a 3x2 factorial de-

sign to evaluate the effect of feeding probiotics (BIO-NUTRA - Direct Fed Microbes, DFM)

on growth performance, carcass quality, serum biochemical and hematological parame-

ters, during fattening. Fattening lambs were slaughtered  at 6 months of age (45 Kgs

average live weight).

The obtained results showed that DFM increased weights (P<0.05) of Awassi lambs

at 4 months (25.17 vs. 22.67 kgs) and Najdi crossbred at 5 - 6 months of age (32.75

vs. 27.6 & 44.63 vs. 41.4 Kgs) when compared with control ones. Average daily gain of

DFM-supplemented Najdi crossbred was subsequently noticed at 4 - 5 and 3 - 6 month

periods  (0.33 vs. 0.18 & 0.32 vs. 0.28 kg).  Differences in body conformation due DFM

supplement were significant for body length in Awassi (56 vs. 45 cm) and Najdi (61.8

vs. 49.5 cm), and height in Najdi (74.67 vs. 67 cm) as well as its crossbred (70.5 vs.

65.67 cm) when compared with their control groups.

Moreover, the results revealed that probiotics have a positive effect on carcass char-

acteristics. Awassi lambs had the highest dressing % (53.16%), while Najdi control was

the lowest (46.52%). On the average, DFM lambs super passed the control ones

(P<0.05) in shoulder & forearm weight% (4.18 vs. 3.74 %), Rack weight% (3.59 vs.

3.2%), and tail fat weight % (8.78 vs. 6.11%), but decreased pluck weight% (3.75 vs.

4.18%), leg weight% (6.9 vs. 7.3 %), and meat bone ratio (3.07 vs. 3.57).  Genotype by

DFM interaction was also evident in Awassi shoulder & forearm weight%, tail fat

weight %,  fur weight %, and carcass length, as well as Najdi crossbred Pluck weight%,

and leg weight %. 

Evaluation of blood cellular elements and serum biochemical analysis revealed no

significant effect due to DFM supplement , except for monocytes and total protein on the

whole average (0.55 vs. 0.92 x103/µ& 8.26 vs. 9.36 g/dl),  MCH and glucose in Najdi

(7.55 vs. 8.5 pg & 69.98 vs. 94.65 mg/dl), MCHC in Awassi (28.3 vs. 26.97 g/dl),  and

glucose compared  to  control  groups.  It  would  be  concluded that DFM may be more
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INTRODUCTION
Lamb growth and development is affected

by its genetic makeup (El-Barody et al.,

2002), and environment particularly feeding

practices and growth promoters (Andrighitto

et al., 1993; Abd El-Ati et al., 2002). Breed-

ing effect has shown to be beneficial for com-

mercial lamb production and the incorpora-

tion of a live culture in lamb ration is

relatively recent, and El-Shamaa (2002)

found them promising. 

One of the best feed additives not only for

sheep ration but also for all ruminant rations

is the probiotics or Direct Fed Microbial

(DFM), which are viable microbial cultures

and enzyme preparations that beneficially af-

fect the animal by improving its intestinal mi-

crobial balance (Fuller 1989). Moreover, ma-

nipulating rumen digestion system through

the addition of DFM and a fibrolytic enzymes

to ruminant rations so as to enhance cellu-

lose digestion and improve the animal perfor-

mance had been investigated and document-

ed by Nocek, et al. (2003), Haddad and

Goussous (2005),  fadel Elsaeed & Abusam-

ra (2007), loing (2007) and Musa, et al.

(2009).

DFM have been shown to increase the feed

efficiency and daily gain in feedlot cattle and

improve health and performance of young

calves (Krehbiel et al. 2003).  Jayabal, et al.

(2008) presumed that DFM supplements im-

proved the animal production performance,

increased body weight, average daily gain,

body length, height, and heart girth of probi-

otic supplemented kids more than control

groups. In addition, USDA report (2008) indi-

cated that DFM feed containing viable natural

occurring microorganisms improved calves av-

erage daily gain up to 20%.

There are many types of bacterial DFM

with the most known ones are preparations

which  containing  Lactobacillus  strains, Ba-

cillus subtilis NATO, Allicin, hydrolytic en-

zymes and ginseng extract (El-Ashry et al.,

1994 and Ashraf.  et al., 1999). However,

their effect on performance depends upon sev-

eral factors and their real mode of action is

still unknown in sheep fattening and need

further investigations in order to clarify their

effect on growth, carcass and blood parame-

ters.

On the other hand, DFM research has been

in general carried out under temperate condi-

tions on wool large frame sheep breeds, and

its effect on Saudi Arabia sheep breeds under

tropical conditions has been poorly ap-

proached. Therefore, the objective of the pro-

posed study was to evaluate the effects of

feeding probiotics (Direct Fed Microbial) on

the growth, carcass quality, and serum bio-

chemical & hematological parameters of Sau-

economically beneficial for the sheep breeders and the increased meat produced locally

can help reduce the need for sheep importing from abroad.

Key words: Probiotics, sheep, growth, carcass, hemogram, serum biochemical traits

* This research project has been financially supported by Deanship of Scientific Re-

search, King Faisal University 



89

Vol. XI,  No. 1,  2009Mansoura, Vet. Med. J.

Mandour; M. A.;  et al...

di Arabia lambs from three different indige-

nous sheep breeds during fattening.

MATERIAL AND METHODS
This research project (financially supported

by Deanship of Scientific Research) was con-

ducted to assess the growth performance, car-

cass and blood parameters of Saudi Arabia

lambs supplemented with probiotic microbial

culture at the Agriculture and Veterinary

Training and Research Station of King Faisal

University in Al-Hassa.

Experimental Sheep and Housing:

48 recently weaned male lambs (average

weight 19.5 + 0.5 kgs.), from indigenous Sau-

di Arabia Sheep breeds, namely Awassi (A),

Najedi (N) and Najdi crossbred (NC) were ran-

domly selected (physically and clinically

healthy) and purchased from Al-Khaldia Farm

at Riyadh. 8 Lambs from each breed were

housed in aluminum shaded and fenced pen

(4x4 m2) supplied with water trough and feed

bunks. In the first day all lambs were vacci-

nated against hemorrhagic septicemia and

pneumonia with a live tissue culture vaccine,

injected with a broad spectrum antibiotic &

Ivomac and drenched a broad spectrum an-

thelmintic (as recommended by the manufac-

turing company) (El-Sammani et al., 1992). 

Ration and Experimental Diet:

Each breed group lambs were ear tagged

and adapted to the control ration for 2 weeks,

then assigned randomly to either control or

experimental fattening ration (Table 1) for 3

months. Treated group were fed on the same

control ration with the inclusion of 0.07%

BIO-NUTRA (active fermentation probiotic,

AMECO-BIOS & CO) BIO-NUTRA consists in a

proprietary blend of Saccharomyces Cerevisae

strains and Kluyveromyces Fragilis multi

spores strain of yeast, and Lactobacillus (Ba-

cillus Subtillus), Aspergillus oryzae fermented

and reinforced digestive enzymes (Amylase,

Protease, Cellulase, Lipase).

4

Table 1: Fattening lamb ration for both control and treated groups.

Feed Ingredients Control Treated

Yellow Corn 30 30

Barley grain 57.15 50.08

Soybean meal (48%) 7 7

Lime Stone 2.25 2.25

Salt 0.5 0.5

Mineral & Vit. Premix 0.1 0.1

Molasses 3 3.0

Bio-Nutra - 0.07

Total 100.0 100.0

Total protein = 13%, Crude Fat = 2.5%, Crude Fiber = 6%,
Ca =1%, Ph = 0.6% TDN = 80%

(National Feed Company FEEDCO, Riyadh)
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Lambs of each group were fed (4% of body

weight, NRC, 1985) twice daily (half quantity)

at 8  am  and  3 pm  with  free access to for-

age (offered  once  daily)  and clean fresh wa-

ter. Salt rock licks with higher content of cop-

per to avoid its deficiency as recommended by

El-Sammani et al. (1992).

Data Collection:

Body weights and body dimensions will be

recorded monthly throughout the fattening

period which lasted for 8 months. The meas-

urements will be as follows:

- Body weight (kg), recorded every 4 weeks

on early morning (empty stomached

lambs).

- Average daily gain (ADG) was calculated

as  the  difference  between  two  succes-

sive weights divided by the time period

(days).

- Relative growth rate was calculated ac-

cording to Broody (1945) as the follow-

ing formula:  

RGR% = 100(W2 - W1) 1/2  (W2+W1)

Where W1 and W2 are body weights at the

beginning and the end of a period             

                            

Carcass quality and Body Conformation:

At the end of the experiment, 3 lambs from

each group were randomly chosen and

slaughtered (El-Sammani et al., 1992). Live

body weight, and body conformation were re-

corded before slaughtering.

- Body length (cm): the distance between

points of shoulders to pin bone.

- Height at withers (cm): the vertical dis-

tance from point of withers to the

ground.

- Chest girth: the circumference of the

chest just behind the shoulder.

- Hip width (cm):Tuber coxae distance: the

length between the two points of hips.

- Length of cannon bone (cm): the length

from below the knee to the point of fet-

lock. 

Hot carcass weights, lengths, girth (chest

and leg), organ weights (head, feet, skin, ali-

mentary, tests, kidneys, spleen, pluck (tra-

chea, lung, liver, heart), meat and bones (left

half of the carcass), and tail fats) as well as

their relative weights will be recorded.

Blood samples :

Two types of blood samples were obtained

from each lamb before slaughtering through

jugular vein puncture.  

A) The first blood samples were obtained in

vaccutainer tubes with EDTA as anticoagu-

lant and were used for carrying out hemo-

gram or complete blood count (CBC) by using

the electronic cell counter (UDIHEM-UDI).

These parameters included: 

Total erythrocytic count (RBCs), Hemoglo-

bin concentration (Hb), Packed cell volume

(PCV- HCT), Total leucocytic count (WBCs),

Erythrocytic indices including (MCV, MCH,

MCHC), Differential leucocytic count (monocy-

tes, lymphocytes, granulocytes) on a stained

blood film using Giemsa stain (Coles, 1986).

B) The second blood samples were ob-

tained in plain vaccutainer tubes and used for

obtaining serum for biochemical analysis of

the selected parameters. These blood samples

will be allowed to clot in room temperature for

1-2 hours the will be centrifuged at 3000 rpm

for 30 minutes. Only clear and non-
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hemolysed serum will be obtained and kept

frozen until used for biochemical analysis of

the selected parameters (Coles, 1986). The

biochemical parameters of the blood sera

samples included:

Calcium, Phosphorus, Magnesium, Total

proteins, Albumin, Cholesterol, Glucose,

Blood urea nitrogen, creatinine, and Liver en-

zymes (AST & ALT) .

The concentrations of the selected bio-

chemical parameters were measured calori-

metrically with auto analyzer (Ellipse-UDI)

machine, using commercially available test

kits (Zak, 1958). 

Statistical analyses :

Data  were  analyzed  by  the  General  Lin-

ear Model (GLM) procedure (SAS, Institute,

Inc, 2002). The Least Square Mean (LSM) +

standard  errors  will  be  calculated  and test-

ed  for  significance  using  the  "t"  test.

Moreover, arc sine transformation will be

done to percentage data (Steel and Torrie,

1960). 

Data will be analyzed by adapting the

following models:

Yij   = µ + Gi + Tij + Eij

Yij   is an observed value of the dependant

variable.

µ    is the over all mean, a constant com-

mon to all observations.

Gi   is an effect due to ith genotype (sheep

breed).

Tij  Effect of the jth treatment within the

ith breed.

Eij  A random deviation due to unexplained

sources of variation.

RESULTS AND DISCUSSION
Growth performance : Least squares

means + standard errors (SE) for the effect of

probiotics (DFM) on growth performance of

different sheep breeds are presented in Table

2.  DFM on the average of sheep breeds did

not improve body weight, gain or RGR of

treated groups compared to the control ones.

However DFM supplement (P<0.05) increased

Awassi lambs body weights at 4 months of

age (25.17 ± 0.19 kg) and Najdi crossbred at 5

(32.75 ± 1.29 kg) & 6 months (44.63 ± 1.28kg)

when compared with their control groups

(22.67 ± 1.76, 27.6 ± 1.03, 41.4 ± 1.17 kg, re-

spectively). A finding that agree with (Rust et

al. (2000) who found that bacterial (DFM) im-

proved body weights and feed efficiency in

feedlot cattle and calves. A similar trend was

observed by Jayabal et al. (2008) while feed-

ing probiotic to goat kids.

Moreover, average daily gain (ADG) and

RGR of DFM supplemented Najdi crossbred

was subsequently noticed (P<0.05) at 4 - 5

month period compared with control ones

(0.33 vs. 0.18 kg & 35.29 vs. 21.49%). The

same genotype gained more weight on daily

average at 3 - 6 month (0.32 vs. 0.28 kg).

Fath-Allah (2006) recorded that biogen sup-

plemented crossbred lambs grew at a signifi-

cant faster rate (0.36 + 005 kg/day) than did

non supplemented control group (0.243 +

0.04 kg/day)  between the 2nd and 4th weeks

after treatment and had higher RGR from the

8th - 10th weeks of his experiment (15.14 vs.

12.29%).

Hematological and Serum Biochemical

Analyses:  Least squares means + standard

errors (SE) for the effect of probiotics (DFM)



92Mandour; M. A.;  et al...

Vol. XI,  No. 1,  2009Mansoura, Vet. Med. J.

on hematological and serum biochemical

analyses of different sheep breeds are pre-

sented in Tables 3 & 4. DFM supplement did

not induce any significant differences in blood

cellular elements on the whole average in

comparison with the no supplemented ones

(Table 3), except for monocyte counts (P<0.05)

(0.55 + 0.12 vs. 0.92 + 0.15 x103). A finding

that agree with Fath Allah (2006) while work-

ing on Biogen on Barki sheep, but disagree

with Abdel Khalek et al. (2000) while work-

ing on Lacto Sacc and Metwally et al. (2002)

after the addition of Yeast culture supplement

to ruminant diets.

Genotype by DFM supplement interaction

was noticed (P<0.05) in Najdi crossbred RBCS

counts which were the highest (18.61 x 106 /

ul), but the lowest in Awassi lambs (15.62 x

106 / ul). Similar results were obtained for

RBCS count increase by Lacto Sacc supple-

ment (Kovacs et al., 1998) and yeast culture

(Abdel Gawad et al., 2002). On the contrary,

NCHC was the highest in Awassi lambs (28.3

+ 0.62 g/dl) and the lowest in Najdi crossbred

(25.54 + 0.42 g/dl). Moreover, DFM supple-

ment decreased MCH of Najdi lambs (7.55 +

0.15 pg) when compared with their control

group (8.5 + 0.18 pg). A finding that would be

due to copper deficiency as being postulated

by Coles (1986) and Neilsen (2004) who ex-

plained the role of copper and provision of

iron for hemoglobin synthesis.

Neither DFM supplement nor sheep geno-

type induced significant effects on serum bio-

chemical picture, except for total protein on

the whole average of sheep breeds as DFM de-

creased its concentration (8.3 + 0.22 g/dl) in

comparison with the control one (9.33 + 0.93

g/dl). Similar indications were recorded by El-

Ashry et al. (2001) and El-Shamaa (2002),

after the addition of yeast culture to ruminant

diets. 

Although DFM supplement significantly de-

creased glucose level of Najdi lambs (60.98 +

3.98 mg/dl) relative to their non DFM supple-

ment group (94.65 + 7.75 mg/dl), it increased

Najdi crossbred lamb cholesterol level (50.18

+ 3.84 mg/dl) more than both Najdi (40.7 +

1.23mg/dl) and Awassi (42.68 + 5.92 mg/dl)

DFM supplement lambs (Table 4). These find-

ings agree with Mert et al. (1998) and El-

Barody et al. (2002) who deduced significant

differences in cholesterol levels between sheep

breeds but disagree with Abdel Gawad et al.

(2002) who reported an increase in serum

glucose levels in male kid goats supplemented

with yeast culture more than control ones

(P<0.05).

Body and Carcass Measurements: The ef-

fects of DFM supplements to different sheep

breeds on body and carcass measurements

are listed in Table 5. On the whole average,

regardless of fattened lamb breed, DFM sup-

plementation increased body length, height at

the  withers,  and  cannon  girth  (56.13 +

2.45, 68.88 + 2.26, and 9.25 + 0.31 cm) more

than the non supplemented ones (48.17 +

1.84, 65.56 + 0.69, and 7.83 + 0.2 cm, re-

spectively). 

The same trend was noticed, within sheep

genotype, feeding DFM increased Najdi lambs

body length (23.9%) and height (11.5%),

Awassi lambs height (24.5%), carcass length

(13.7%), and carcass leg length (12.5%), and

Najdi crossbred lambs height (7.9%) and car-
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cass leg length (- 8.8%) more than their corre-

sponding control groups. Moreover, DFM sup-

plements increased body length (61.33 + 0.67

cm), and height (74.33 + 0.33 cm) of Najdi fat-

tened lambs to the maximum compared to the

other 2 genotypes. 

Carcass Quality Traits:  The effect of DFM

addition to the ration of different sheep

breeds on carcass quality traits are presented

in Table 6. Feeding DFM regardless of the

sheep breed increased shoulder and forearm,

Rack, and tail fat weight % (11.8, 12.2, and

35.8%) more than non supplemented ones,

but decreased leg weight% (6.4%) and meat to

bone ratio (16.3%). Genotype by feed supple-

ment interaction maximized Awassi lambs

dressing weight % (53.16%), head weight %

(7.14%), and tail fat weight % (8.78%) more

than other sheep breed groups as well as con-

trol ones (Table 6), but Najdi Crossbred fat-

tening lambs had the least slaughter weight

(40.35 ± 2.85 kg) (P<0.05).

The observed changes in body measure-

ments  due  to  feeding  DFM  were  also no-

ticed  by  Fath  Allah  (2006)  who found that

Biogen  treated  Barki  sheep had greater

body length (65.05 vs. 62.8 cm), height (61.9

vs. 59.9 cm)  and  cannon  girth  (9.15 vs.

8.55 cm)  compared  to  the  non treated

group.  In  addition,  Jayabal et al. (2008) re-

corded  that  all  body  measurements  of

probiotics fed kid goats (final body length,

height at withers,  and heart girth) differed

significantly  from  their corresponding con-

trol groups.  Although, Musa et al. (2009)

pointed that probiotics enhanced meat quan-

tity (increased carcass output) and quality,

Whitley et al. (2008) indicated that carcass

weight, weight of fabricated cuts (shoulder,

loin, leg, rack, shank, as well as carcass

length and leg circumference were not influ-

enced (P>0.05) by probiotics supplementation

to meat goats.  

The decreased meat to bone ratio and in-

creased tail fat % disagree with the findings of

Aerts et al. (1994) who found that  supple-

mentation of living yeast significantly in-

creased meat % in the carcass and the fat %.

It would be concluded that DFM may be more

economically beneficial for the sheep breeders

and the increased meat produced locally can

help reduce the need for sheep importing from

abroad.
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Table 2: Least squares means ± standard errors (SE) for the effect of probiotic (DFM) on
                growth performance of different sheep breeds.

BREED AWASSI NAJDI
NAJDI

CROSSBREDTRAIT 
 TREATMENT Mean ± SE

 
 Mean ± SE

 
 Mean ± SE

 
 

AVERAGE ± SE
 
 

4 month PROBIOTIC 25.17± 0.91 ax 26.13± 1.04 abx 22.88± 0.79 acx 24.68± 0.60 a

Weight CONTROL 22.67± 1.76 ay 26.75± 0.48 bx 22.20± 0.58 ax 23.83± 0.78 a

5 month PROBIOTIC 28.67± 1.12 ax 35.00± 1.40 bx 32.75± 1.29 bx 32.45± 0.91 a

 Weight CONTROL 27.33± 2.33 ax 36.00± 1.47 bx 27.60± 1.03 ay 30.33± 1.44 a

6 month PROBIOTIC 42.50± 0.99 ax 46.00± 1.05 bcx 44.63± 1.28 acx 44.55± 0.70 a

Weight CONTROL 40.00± 1.73ax 48.25± 1.65 bx 41.40± 1.17 ay 43.33± 1.31 a

3-4 month PROBIOTIC 0.19± 0.04 ax 0.20± 0.02 ax 0.21± 0.02 ax 0.20± 0.02 a

GAIN CONTROL 0.14± 0.01 ax 0.17± 0.02 ax 0.20± 0.03 ax 0.17± 0.02 a

4-5 month PROBIOTIC 0.12± 0.04 ax 0.30± 0.03 bx 0.33± 0.03 bx 0.26± 0.03 a

GAIN CONTROL 0.16± 0.03 ax 0.31± 0.06 bx 0.18± 0.04 ay 0.22± 0.03 a

5-6 month PROBIOTIC 0.46± 0.05 ax 0.37± 0.05 ax 0.40± 0.04 ax 0.40± 0.03 a

 GAIN CONTROL 0.42± 0.04 ax 0.41± 0.09 ax 0.46± 0.06 ax 0.44± 0.04 a

3-6 month PROBIOTIC 0.26± 0.01 ax 0.29± 0.01 acx 0.32± 0.02 bcx 0.29± 0.01 a

 GAIN CONTROL 0.24± 0.00 ax 0.29± 0.02 ax 0.28± 0.02 ay 0.27± 0.01 a

3-4 month PROBIOTIC 26.33± 5.29 ax 26.32± 2.09 ax 32.72± 3.79 ax 28.65± 2.13 a

 RGR CONTROL 21.17± 0.64 ax 20.58± 2.81 ax 30.25± 5.30 ax 24.76± 2.64 a

4-5 month PROBIOTIC 12.91± 4.36 ax 28.99± 2.31 bx 35.29± 3.24 bx 26.90± 2.64 a

RGR CONTROL 18.56± 2.93 ax 29.21± 5.64 ax 21.49± 4.76 ay 23.33± 2.90 a

5-6 month PROBIOTIC 39.02± 4.31 ax 27.46± 4.26 ax 30.90± 3.44 ax 31.86± 2.42 a

RGR CONTROL 38.06± 4.87 ax 29.07± 6.58 ax 40.01± 4.98 ax 35.88± 3.31 a

3-6 month PROBIOTIC 75.06± 4.22 ax 78.82± 2.41 ax 92.06± 4.29 bx 82.61± 2.57 a

RGR CONTROL 74.62± 3.09 ax 75.51± 3.30 ax 86.50± 4.57 ax 79.87± 2.73 a

Weight = Body weight          RGR = Relative Growth Rate
a – c different letters between sheep breeds within treatment (raw) are significant (P<0.05)
x – y different letters between  treatment (column) within sheep breed are significant (P<0.05)
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Table 3: Least squares means ± standard errors (SE) for the effect of probiotic (DFM) on
                Hematological (Blood cellular elements) characters of different sheep breeds.

BREED AWASSI NAJDI
NAJDI

CROSSBRED TRAIT
 TREATMENT Mean ± SE  Mean ± SE  Mean ± SE

 
 
AVERAGE ± SE

  
WBCS PROBIOTIC 10.10± 1.68 ax 10.85± 0.77 ax 8.85± 1.06 ax 9.97± 0.66 a

X103 CONTROL 10.63± 0.54 ax 12.59± 1.05 ax 11.54± 1.44 ax 11.66± 0.69 a

LYMPH PROBIOTIC 4.59± 0.86 ax 4.06± 0.43 ax 3.83± 0.64 ax 4.14± 0.35 a

 X103 CONTROL 4.44± 0.49 ax 5.14± 0.82 ax 4.61± 0.82 ax 4.74± 0.43 a

MONOC PROBIOTIC 0.50± 0.19 ax 0.74± 0.20 ax 0.36± 0.23 ax 0.55± 0.12 a

X103 CONTROL 1.17± 0.12 ax 0.82± 0.30 ax 0.84± 0.27 ax 0.92± 0.15 b

GRANUL PROBIOTIC 5.05± 0.88 ax 6.08± 0.48 ax 4.68± 0.63 ax 5.32± 0.38 a

 X103 CONTROL 5.06± 0.18 ax 6.67± 1.16 ax 6.11± 0.93 ax 6.03± 0.54 a

RBCS PROBIOTIC 15.62± 0.94 ax 16.49± 0.52 acx 18.61± 1.61 bcx 16.95± 0.66 a

X106 CONTROL 16.67± 0.99 ax 15.13± 0.29 ax 16.76± 1.33 ax 16.19± 0.61 a

HGB PROBIOTIC 12.45± 0.50 ax 12.43± 0.24 ax 13.96± 1.12 ax 12.94± 0.42 a

g/dl CONTROL 12.37± 0.35 ax 12.93± 0.32 ax 12.58± 0.71 ax 12.64± 0.31 a

HCT % PROBIOTIC 44.20± 2.29 ax 47.78± 1.54 ax 54.81± 4.64 ax 49.10± 1.94 a

 CONTROL 45.87± 1.27 ax 48.03± 2.10 ax 49.08± 2.33 ax 47.93± 1.20 a

MCV PROBIOTIC 28.50± 0.81 ax 29.00± 0.82 ax 29.43± 0.30 ax 29.00± 0.39 a

 CONTROL 27.33± 1.45 ax 31.50± 1.19 ax 29.60± 1.60 ax 29.67± 0.92 a

MCH PROBIOTIC 8.02± 0.24 ax 7.55± 0.15 ax 7.53± 0.11 ax 7.68± 0.10 a

 P9 CONTROL 7.40± 0.25 ax 8.50± 0.18 by 7.56± 0.26 ax 7.83± 0.19 a

MCHC PROBIOTIC 28.3± 0.62 ax 26.1± 0.58 bx 25.5± 0.42 bx 26.5± 0.39 a

g/dl CONTROL 27.0± 0.52 ax 27.0± 0.60 ax 25.6± 0.63 ax 26.4± 0.39 a

HGB=Hemoglobin        HCT (PCV) % = Packed cell volume      MCV=Mean corpuscle volume
MCH= Mean corpuscle hemoglobin       MCHC  = Mean corpuscle hemoglobin concentration
a – c different letters between sheep breeds within treatment (raw) are significant (P<0.05)
x – y different letters between  treatment (column) within sheep breed are significant (P<0.05)



96Mandour; M. A.;  et al...

Vol. XI,  No. 1,  2009Mansoura, Vet. Med. J.

Table 4: Least squares means ± standard errors (SE) for the effect of probiotic (DFM) on
                Serum biochemical analysis of different sheep breeds

BREED AWASSI NAJDI
NAJDI

CROSSBRED AVERAGE 
TRAIT TREATMENT Mean ± SE Mean ± SE Mean ± SE Mean ± SE

PROBIOTIC 25.43± 2.68 ax 25.64± 1.74 ax 22.88± 0.93 ax 24.89± 1.09 xBUN
mg/dl CONTROL 23.63± 2.91 ax 29.95± 4.45 ax 26.20± 0.20 ax 26.17± 1.81 x

PROBIOTIC 0.83± 0.05 ax 0.74± 0.10 ax 0.98± 0.19 ax 0.82± 0.07 xCREATININ
 mg/dl CONTROL 0.93± 0.48 ax 0.50± 0.00 ax 0.85± 0.05 ax 0.79± 0.20 x

PROBIOTIC 42.68± 5.92 ax 40.70± 1.23 abx 50.18± 3.84 acx 43.56± 1.96 xCHOLESTROL
 mg/dl CONTROL 51.50± 4.13  ax 50.65± 9.45 ax 48.15± 0.15 ax 50.30± 2.65 x

PROBIOTIC 29.45± 3.38 ax 28.10± 2.50 ax 25.43± 6.88 ax 27.77± 2.13 xALT
 _/l CONTROL 25.67± 2.29 ax 31.75± 1.75 ax 23.90± 0.10 ax 26.90± 1.60 x

PROBIOTIC 237.4± 155 ax 75.54± 6.28 ax 88.20± 17.38 ax 119.16± 39.20 xAST
 _/l CONTROL 75.47± 5.01 ax 73.55± 4.25 ax 81.75± 0.25 ax 76.71± 2.50 x

PROBIOTIC 0.68± 0.05 ax 0.93± 0.18 ax 0.55± 0.13 ax 0.77± 0.10 xMAGNESIUM
 mg/dl CONTROL 0.67± 0.07 ax 0.80± 0.10 ax 0.95± 0.05 ax 0.79± 0.06 x

PROBIOTIC 4.75± 0.18 ax 4.64± 0.39 ax 5.00± 0.56 ax 4.76± 0.23 xPHOSPHRUS
mg/dl CONTROL 4.40± 0.99 ax 4.55± 1.35 ax 6.15± 0.15 ax 4.94± 0.57 x

PROBIOTIC 6.88± 0.71 ax 7.69± 0.41 ax 6.93± 0.98 ax 7.29± 0.35 xCALCIUM
 mg/dl CONTROL 7.90± 0.84 ax 6.70± 0.20 ax 8.15± 0.15 ax 7.63± 0.40 x

PROBIOTIC 73.23± 4.12 ax 69.98± 3.98 ax 76.28± 7.36 ax 72.36± 2.78 xGLUCOSE
mg/dl CONTROL 71.17± 1.67 ax 94.65± 7.75 by 64.85± 0.15 ax 76.07± 5.24 x

PROBIOTIC 3.75± 0.53 ax 3.65± 0.19 ax 3.43± 0.42 ax 3.62± 0.18 xALBUMIN
 g/dl CONTROL 3.83± 0.75 ax 3.75± 0.85 ax 3.60± 0.10 ax 3.74± 0.34 x

PROBIOTIC 8.13± 0.66 ax 8.45± 0.24 ax 8.20± 0.51 ax 8.31± 0.22 xTOT PROTEIN
 g/dl CONTROL 9.13± 0.24 ax 10.35± 1.15 ax 8.60± 0.10 ax 9.33± 0.39 y

AST=Aspartate aminotransferase               ALT=Alanine aminotransferase
BUN=Blood urea nitrogen
a – c different letters between sheep breeds within treatment (raw) are significant (P<0.05)
x – y different letters between  treatment (column) within sheep breed are significant (P<0.05)
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Table 5: Least squares means ± standard errors (SE) for the effect of probiotic (DFM) on
                Body and carcass measurements (cm) of different sheep breeds.

BREED AWASSI NAJDI
NAJDI

CROSSBRED 
TRAIT TREATMENT Mean ± SE

 
 Mean ± SE

 
 Mean ± SE

 
 

 
AVERAGE ±SE

BODY MEASUREMENTS
PROBIOTIC 56.00± 3.51 ax 61.33± 0.67 abx 48.50± 5.50 acx 56.13± 2.45 aBODY

 LENGTH CONTROL 45.00± 1.73 ay 49.50± 5.48 ay 50.00± 0.00 ax 48.17± 1.84 b

PROBIOTIC 62.00± 1.53 ax 74.67± 0.33 bx 70.50± 3.50 bx 68.88± 2.26 aWITHER
 HEIGHT CONTROL 64.00± 0.58 ax 67.00± 1.73 ay 65.67± 0.33 ay 65.56± 0.69 b

PROBIOTIC 37.00± 1.53 ax 37.67± 2.60 ax 33.50± 2.50 ax 36.38± 1.27 aHIP
WIDTH CONTROL 39.00± 0.58 ax 34.50± 0.87 ax 35.00± 2.89 ax 36.17± 1.14 a

PROBIOTIC 75.33± 7.69 ax 66.00± 16.56 ax 78.00± 1.00 ax 72.50± 6.29 aHEART
GIRTH CONTROL 91.00± 3.46 ax 86.00± 0.58 ax 83.50± 0.87 ax 86.83± 1.52 a

PROBIOTIC 9.33± 0.33 ax 9.33± 0.67 ax 9.00± 1.00 ax 9.25± 0.31 aCANON
GIRTH CONTROL 8.00± 0.00 ax 7.50± 0.29 ay 8.00± 0.58 ax 7.83± 0.20 b

PROBIOTIC 15.33± 0.33 ax 18.00± 2.00 ax 16.00± 1.00 ax 16.50± 0.82 aCANON
 LENGTH CONTROL 12.50± 1.44 ax 20.00± 2.89 bcx 16.50± 0.87 acx 16.33± 1.45 a

CARCASS MEASUREMENTS
PROBIOTIC 67.67± 0.67 ax 74.33± 0.88 bx 67.50± 0.50 ax 70.13± 1.29 aCARCASS

 LENGTH CONTROL 59.50± 2.60 ay 76.00± 0.58 bx 71.00± 0.58 bx 68.83± 2.57 a

PROBIOTIC 45.00± 1.00 ax 48.00± 2.00 ax 45.50± 0.50 ax 46.25± 0.90 aLEG
LENGTH CONTROL 40.00± 0.00 aY 50.00± 5.77 bx 49.50± 1.44 bY 46.50± 2.37 a

PROBIOTIC 71.67± 0.33 ax 72.33± 0.88 abx 69.00± 1.00 acx 71.25± 0.62 aCHEST
CIRCUMFERNCE CONTROL 69.50± 2.02 ax 72.83± 0.17 bcx 72.00± 0.00 acx 71.44± 0.77 a

PROBIOTIC 52.33± 1.33 ax 55.33± 0.67 ax 50.50± 1.50 ax 53.00± 0.93 aLEG
 CIRCUMFERNCE CONTROL 54.00± 1.15 ax 62.50± 1.44 ax 44.00± 6.93 bx 53.50± 3.38 a

a – c different letters between sheep breeds within treatment (raw) are significant (P<0.05)
x – y different letters between  treatment (column) within sheep breed are significant (P<0.05)
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Table 6: Least squares means ± standard errors (SE) for the effect of probiotic (DFM) on
                Carcass characteristics of different sheep breeds

BREED 
AWASSI

 
NAJDI

 
NAJDI

CROSSBRED TRAIT
 TREATMENT Mean ± SE Mean ± SE Mean ± SE

AVERAGE ± SE
 

PROBIOTIC 47.13± 1.96 ax 48.67± 0.33 ax 40.35± 2.85 bx 46.01± 1.52 aSLAUGHTER
 WEIGHT (KG) CONTROL 46.53± 1.75 ax 49.00± 1.15 ax 44.60± 0.70 ax 46.71± 0.90 a

 

PROBIOTIC 53.16± 0.96 ax 47.20± 2.20 bcx 48.92± 4.79 acx 49.87± 1.56 aDRESSING
WEIGHT%  CONTROL 48.64± 2.53 ax 46.52± 0.20 ax 48.96± 0.32 ax 48.04± 0.83 a

PROBIOTIC 7.14± 0.33 ax 5.99± 0.13 bcx 6.65± 0.28 acx 6.59± 0.23 aHEAD
WEIGHT%  CONTROL 6.59± 0.26 ax 5.88± 0.29 ax 6.51± 0.10 ax 6.33± 0.16 a

PROBIOTIC 10.92± 0.75 ax 9.07± 0.43 bx 8.54± 0.26 bx 9.63± 0.48 aSKIN
WEIGHT%  CONTROL 13.18± 0.69 ay 7.95± 0.81 bx 9.87± 0.10 cx 10.33± 0.82 a

PROBIOTIC 0.73± 0.27 ax 0.72± 0.10 ax 0.73± 0.20 ax 0.73± 0.10 aKIDNEY
WEIGHT%  CONTROL 0.49± 0.11 ax 0.87± 0.11 ax 0.84± 0.11 ax 0.74± 0.08 a

PROBIOTIC 8.78± 1.21 ax 2.40± 0.08 bx 2.97± 0.97 bx 4.93± 1.21 aTAIL FAT
WEIGHT%  CONTROL 6.11± 0.24 ay 2.04± 0.01 bx 2.74± 0.32 bx 3.63± 0.64 b

PROBIOTIC 4.07± 0.41 ax 4.21± 0.14 ax 4.76± 0.22 ax 4.29± 0.18 aPLUCK
 WEIGHT% CONTROL 4.42± 0.16 ax 4.29± 0.01 ax 5.56± 0.31 bx 4.76± 0.23 a

PROBIOTIC 4.00± 0.50 ax 3.90± 0.18 ax 3.57± 0.37 ax 3.86± 0.20 aNECK
 WEIGHT% CONTROL 3.22± 0.05 ax 3.45± 0.33 ax 3.70± 0.14 ax 3.46± 0.13 a

PROBIOTIC 4.05± 0.16 ax 4.35± 0.15 ax 4.14± 0.14 ax 4.18± 0.09 aSHOULDER
 WEIGHT% CONTROL 3.41± 0.11 ay 3.54± 0.35 ay 4.26± 0.03 bx 3.74± 0.17 b

PROBIOTIC 6.78± 0.31 ax 6.88± 0.16 ax 7.06± 0.13 ax 6.89± 0.12 aCHUCK
WEIGHT%  CONTROL 6.66± 0.13 ax 6.46± 0.68 ax 7.13± 0.08 ax 6.75± 0.23 a

PROBIOTIC 3.76± 0.22 ax 3.46± 0.22 ax 3.51± 0.31 ax 3.59± 0.13 aRACK
WEIGHT%  CONTROL 3.29± 0.08 ax 3.21± 0.13 ax 3.09± 0.21 ax 3.20± 0.08 b

PROBIOTIC 3.39± 0.32 ax 3.39± 0.20 ax 3.45± 0.25 ax 3.41± 0.13 aLOIN
 WEIGHT% CONTROL 2.68± 0.10 ax 5.01± 2.09 ax 2.75± 0.06 ax 3.48± 0.71 a

PROBIOTIC 6.78± 0.37 ax 7.19± 0.26 ax 6.67± 0.27 ax 6.90± 0.18 aLEG
WEIGHT% CONTROL 6.29± 0.11 ax 7.83± 0.16 bx 7.90± 0.07 by 7.34± 0.27 b

PROBIOTIC 3.35± 0.07 ax 2.90± 0.14 ax 2.89± 0.39 ax 3.07± 0.12 a
MEAT BONE

 RATIO CONTROL 4.59± 0.41 ay 3.04± 0.42 bx 3.08± 0.11 bx 3.57± 0.31 b
a – c different letters between sheep breeds within treatment (raw) are significant (P<0.05)
x – y different letters between  treatment (column) within sheep breed are significant (P<0.05)
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 ∞—µµ …«uM�«



103

Vol. XI,  No. 1,  2009Mansoura, Vet. Med. J.

Mandour; M. A.;  et al...

v� 5�uK�uL?ON�« eO�d� j�u�?
 ÎUC�√Ë d�KO��œØr�?
 π¥—∂≤ q�UI
 ∂π—π∏ ¶ ∏—µ q�UI?
 ∑—µµ Èb�M�« ÊöL� v� “u?�uK'«Ë ¡«dL(«

u?LM�«  «e?H	?
 Ê√ hO?�K��« sJ1Ë ¨W?�œ«d*« WD�U?C�«  U?�u?L:U� W?�—UI?
 d?�KO?��œ Ø r�≤∂—π∑ q�U?I
 ≤∏—≥ v?�«uF�« Êö?L?� v� Âb�«

ÆW�œuF��« WO�dF�« WJKL*« Ã—U� s
 œ«dO��ö� W�U(« qOKI� ÎUOK	
 W��M*« Âu	K�« …œU�“Ë ÂUM�_« v�d* W�—U& WFHM
  «– ÊuJ� b� W�uO(«


