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Abstract: This experiment was conducted to investigate the effect of yeast
preparation supplemental to the diets on growth, productive performance,
physiological parameters and immune response of two local strains
Gimmizah and Mamourah. A total number of three hundred laying hens at
28 weeks (150 Gimmizah and 150 Mamourah strain) were individually
caged in an open sided building and divided into five dietary treatments for
each strain, each treatment consisted of three replicates each of 10 birds. A
commercial layer diet was used as the control basal diet group (1), group Il
diet containing basal diet plus one gm Bio-Buds (BB)/kg diet, group 11 diet
containing basal diet plus two gm Bio-Buds (BB)/kg diet, group IV diet
containing basal diet plus one gm yeast (Y)/kg diet and group V diet
containing basal diet plus 2 gm yeast/kg diet. The main results could be
summarized as follows:

e The addition of 1 or 2 gm (BB)/kg diet significantly decreased feed
intake, and improved feed conversion and egg weight.

e The addition of either yeast preparations (BB or Y) 1 or 2 gm/kg diet
improved significantly fertility and hatchability percentages in
addition to hatched chick weight.

e Adding 1 or 2 gm BB to the layer diets had significantly decreased
on yolk cholesterol level and serum cholesterol level at 40 weeks of
age.

e Significant differences were detected in serum AST and ALT levels in
all groups (P<0.05).
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e Hens fed diet containing 1 or 2 gm BB/kg diets were recorded the
best significant value of antibody production at 40 weeks of age.

e Hens fed diets containing 2 gm BB or 1 gm Y/kg diet had
significantly increased (P<0.05) in serum total protein and globulin
level.

e The histopathological results indicated that the lesions in the liver
and spleen were parallel with the addition 2 gm Y/kg diet (group V)
of the Mamourah laying hens and 2 gm BB or 1 gm Y or 2 gm Y/kg
diet (group 11, IV and V) of the Gimmizah laying hens.

INTRODUCTION

Cancer, birth abnormalities, toxicity and resistance to therapeutic
drugs are problems associated with drug and/or hormone residues in meat,
milk and eggs. Therefore, the public has strong conservation towards the use
of hormones and drugs as unnatural promoters in livestock production and
stands behind the use of only natural ones such as probiotic (Makled, 1991).
During the last decades a great attention was payed towards “Probiotic”.

Probiotics are defined as organisms and substances which contribute
to intestinal microbial balance in a positive way ; or product or organisms
that in one way or another can enhance life performance. Probiotics as
defined by Crawford (1979) and Fuller (1989) is a culture of specific living
micro-organisms that implants in animal to feed and ensure the effective
establishment of intestinal populations of both beneficial and pathogenic
organisms.

Recently, many countries tend to prevent use of antibiotics as growth
promoters because of possible residual effects in meat and egg. Probiotics
having positive benefits on the growth, feed conversion efficiency and
immunity in animals. The beneficial effects of probiotic may be mediated
by a direct antagonistic effect against specific groups of organisms, resulting
in a decrease in number (Fuller, 1977 ; Wathins, 1982 and Hentages, 1983)
or by stimulation of immunity (Umesb, 1999).

Researches conducted on probiotic for laying hens indicated that
addition of probiotic had positive effects on egg yield and some traits of egg
quality (Thayer et al., 1978 ; Mohen Kumar and Cristopher, 1988 and
Mohan et al., 1995).

Probiotics are divided into three types: a) Microbial probiotics (strain
Lactobacilli and Streptococci) (Lyons, 1989 ; Marionnet and Lebas, 1990
and De Blas et al., 1991); b) Acidifiers (citric, fumaric, acetic and propionic
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acids) (Chapman, 1988 ; Lyons, 1992 and Kermauner, 1994) and c) Yeast
cultures (Chapman, 1988 ; Hollister et al., 1989 ; Gerendia et al., 1992 and
Lyons, 1992).

Yeast culture utilization in the animal feed industry has steadily
expanded in the last decade and has found application in many animal
species. The practical benefits from use of yeast culture in poultry include;
improvement in feed efficiency, in shell quality and improvement in semen
quality of breeder males and decrease in embryo mortality (Lyons, 1989 and
Tawfeek and Marai, 1997).

Saccharomyces cerevisiae have been used as probiotic by some
workers (Kautz and Arens, 1998).

Yeast culture (Saccharomyces cereviside) contains large amounts of
yeast metabolites. These metabolites component inhibit harmful bacteria,
altering microbial metabolism and decrease intestinal pH and use as
probiotics (Makled, 1991 and Miles and Bootwella, 1991).

Broiler chicks live body weight, daily weight gain, survival rate (%),
protein efficiency ratio, efficiency of energy utilization were significantly
improved by diet supplementation with Yea-sacc (1 gm/ kg feed) from
hatching to marketing age (7 weeks of age). Feed intake, feed conversion
and performance index showed similar trends (McDaniel, 1990 ; Voget and
Motthes, 1991 ; Ali, 1994 ; Omar, 1996 ; Osman, 1996 and Tawfeek and
Maria, 1997). These findings indicated that many of the beneficial effects
attributed to yeast culture are associated with alterations in the digestive
processes, which resulted in improvement in the efficiency of feed
utilization (Stockland, 1993).

Also, broiler chicks fed Yea-sacc supplementation in growing ration
significantly increased (P<0.05) globulin, glucose, creatinine and thyroxine
hormone content in blood indicating that the increase of thyroxin stimulated
the proteins synthesis (Omar, 1996 and Tawfeek and Maria, 1997).

Feeding broiler on diet supplemented with Yea-sacc (gm/kg feed)
clear beneficial effects on egg production traits, quantity of feed
consumed/kg of egg produced, shell strength, shell thickness, yolk weight,
yolk index, albumin index fertility and hatchability percentage (Lyons, 1990
; Gerendia et al., 1992 ; Lim, 1992 and Tawfeek and Maria, 1997).
Moreover, Thayer et al. (1978) and Brake (1991) reported that diets
containing live yeast culture increased egg production, egg weight and egg
specific gravity when turkeys were fed phospharous-deficient diets.
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Kupina (1985) reported that Eprin is a yeast grown in synthetic ethyl
alcohol, is a good source of protein and is complete in amino acids, except
methionine and systine. Also, dried yeast is rich in protein, energy and many
amino acids particularly lysine, but it is low in methionine content (Osaman,
1996).

Therefore, the present study was conducted to investigate the effect of
yeast on productive performance and some physiological parameters and
immune response in two local strains of laying hens.

MATERIALS AND METHODS

Birds and management:

Two yeast preparations were tested on two different Egyptian strains
Gimmizah and Mamourah laying hens. One hundred and fifty, 28 weeks
old, laying hens of each strain were experimented and taken from Gimmizah
Poultry Research Farm belonging to Agricultural Research Center at
Gharbia Governorate, Egypt. The hens had a body weight of about
1.6+£0.141 kg on the average. The birds were housed in an open sided
building. They were hygienically managed, and were exposed to a
photoperiod of 16 hrs daily, from 6.00 a.m. to 10.00 p.m. Food and water
were continually available. The experimental diets used were composed of a
basal ingredients shown in table 1 and just differ in the yeast additive added,
either in source or level. The yeast additives used were tested for their effect
on egg production, fertility and hatchability, some physiological parameters
and immune response.
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Table 1: Composition and calculated analysis of the basal
diet used.

Ingredients Amount %
Physical composition:

Ground corn 67.93
Soybean meal (44%) 19.50
Wheat bran 2.50
Limestone 7.60
Dicalcium phosphate 1.70
Sodium chloride 0.30
Vitamins & minerals (premix)* 0.30
DL-Methionine 0.17
Total 100.0
Calculated analysis:**

ME (k cal/kg) 2749
Crude protein 15.04
Crude fiber 3.13
Ether extract 2.81
Calcium 3.32
Av. Phosphorus 0.43
Met.+ Cyc. 0.67
Lys. 0.74

* Premix at 0.30% of the diet supplies, the following per kg: Vit A., 10000 IU ; Vit. Ds,
2000 IU ; Vit. E, 10 mg ; Vit. K, 1 mg ; Vit B;, 1 mg ; Vit B,, 5 mg ; Vit B¢, 1.5 mg ;
Vit By, 0.01 mg ; Folic acid, 0.35 mg ; Biotin, 0.05 mg ; Pantothenic acid, 10 mg ;
Niacin, 30 mg ; Choline, 250 mg ; Fe, 30 mg ; Zn, 50 mg ; Cu, 4 mg and Se, 0.1 mg.

** The calculated analysis followed the feed composition tables in NRC (1994).

The additive “Bio-buds” consists of dried Saccharomyces cerevisiae
fermentation products, corn distillers with soluble, roughage products,
calcium carbonate and soybean oil, produced by Brookside Agra L. C.,
USA.

The other yeast preparation contains ingredient from natural yeast
(Saccharomyces cerevisiae) and food grade emulsifier.

The experimental design:
Two levels of the two yeast preparations were tested. The first level was

1 gm/kg diet, while in the other level 2 gm were added. Eventually five
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diets were fed in five groups in each of two strains. Each of the 10 groups
was treated as 3 replicates of 10 birds each. The experimental design is
shown in the following table:

Table 2: The experimental design:

Yeast preparation
Bio-buds \ Yeast
Group Amount / kg diet
1gm ‘ng ‘lgm ‘ng
I (basal) A basal diet with no yeast preparation (control)
1T (BB1) +
111 (BB2) +
IV (YD) +
V(Y2) +

The tested parameters:

Body weight: The body weight of the layers was recorded in the two strains
at 28 and 40 weeks of age to trace any negative or positive effects.

Feed intake: The diets were offered on ad libitum basis and the daily feed
intake per hen was recorded. The efficiency of food conversion into eggs
was calculated as the number of kilograms of food needed for the
production of 1 kg eggs.

Egg production: Rate of egg production was calculated in each group by
recording the number of eggs laid by each hen. The eggs laid in each of the
ten groups were individually weighed.

Reproductive performance: Artificial insemination (Al) was used during
the third month of the experiment (at 36 week). The insemination procedure
(Lake and Stewart, 1978) was started and repeated two times weekly for
evaluating the reproductive performance in each group. 90 eggs were
collected from each experimental group (450 eggs for each strain) and were
incubated to estimate the fertility and hatchability percentage. After
hatching, chicks were weighed and average weights were calculated.

Blood samples: Six blood samples were obtained from wing vein of hens at
40 weeks of age from each group (30 samples for each strain). Blood
samples were centrifuged at 3000 rpm for 10 min and the serum was stored
at —20°C for chemical analysis.
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The calorimetric determination of total protein and albumin was
carried out by diagnostic kits produced by Bio-ADWIC according to
Doumas (1975) for protein and Doumas et al. (1971) for albumin.

Aspartate Transaminase (AST) and Alanine Transaminase (ALT) were
determined by a method illustrated by Reitman and Frankel (1957) using
Boehringer Mannhein GMBH-Germany, commercial kits.

The calorimetric determination of serum cholesterol was carried out
with the principle that cholesterol forms a colored complex with acetic
anhydride and concentrated sulfuric acid. The colored complex is measured
photometrically. Determination of yolk cholesterol was performed
according to Washburn and Nix (1974) depending on the same principle.

Birds were vaccinated by using water soluble vaccine “Lasota” at 38
weeks for immunological examination. Blood samples were collected at 7
and 14 days after vaccination and centrifuged at 3000 rpm for 15 min and
was determine HI in serum according to Hitchner et al. (1980).

Histopathological examination:

At the end of experiment 3 hens from each group were randomly
chosen and slaughtered, samples from liver and spleen were taken to the
histopathological examination, tissues were fixed in 10% formalin saline.
Following dehydration, paraffin secretion (5-7 p thick) were prepared,
stained with hematoxlin and eosin (Culling, 1974) for routine examination.
Then sections were examined microscopically.

Statistical analysis:

Data were statically analyzed using the general linear model procedure
of the SPSS program (1997). Comparison among treatments was made
using Duncan’s multiple range test (Duncan, 1955).

The following model were used for all traits:

Xijk = p + o + B + afij + ei

Where:
Xjk = observations
1) = The overall mean
O =The effect of yeast preparation
Bi = The effect of strain
ofi = The interaction between strain and yeast preparation.
eik = Random error
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RESULTS AND DISCUSSION

The experiment was performed to trace the effect of feeding two yeast
preparations, Bio-Buds and yeast culture, on the performance of two egg-
laying local strains, the Gimmizah and Mamoura. The experiment extended
from 28 wks of age to 40 wks of age and testing two levels, 1 or 2 gm/ kg
diet, of each of the two additives.

Body weight change:

The two yeast preparations showed no clear effect in the two strains
(Table 3). The live body weight of laying hens during the experimental
period was not affected by the different levels of yeast preparation in the
diet. Also, live body weight of laying hens in different experimental groups
was insignificantly affected by the interaction between strain and yeast
preparation.

These results were agreed with those obtained by Day et al. (1987)
who noticed no effect on body weight or weight gain in white Leghorn at 29
weeks of age through 308 day, when 0.25 or 0.50% live yeast culture were
added to the basal diet, also, Youssef et al. (2001) who reported that yeast
had insignificant effect on body weight throughout the experimental periods
when fed Gimmizah laying hens on dry yeast Saccharomyces cerevisiae at
levels 0, 0.5, 1.0 and 1.5 kg/ton diet, from 32 to 52 weeks of age. However,
Tangendjaja and Yoon (2002) showed little effect when diet supplemented
with 0, 0.1, 0.2 and 0.3% of a commercial yeast culture product for 20
weeks.

In addition, Abd El-Rahman (1993); Nahashon et al. (1994) and Ali
et al. (2000) found no significant differences, due to feeding yeast culture,
in body weight change in laying hens or quails. This effect may be
attributed to poor availability of the yeast in methionine and total sulfur
amino acids.

Moreover, laying hens as they are adult and reached to their
maximum growth they were not able any more to grow. The effects of
additives were toward to increase the efficiency of the food to gain better
egg production than to effect body gain.

Feed intake:

Results concerning the effect of yeast preparation on feed intake of
laying hens are presented in Table 3. The results indicated that daily feed
intake did not differ in two strains in spite of there were significantly
differences (P<0.001) between treatments. Also, results of interaction
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between strain and treatments showed significant effect (P<0.01) on daily
feed intake. The addition of the two yeast preparations decreased the feed
intake with significantly effect (P<0.01) in the (BB) group in the two strains
and less clear in the yeast ones especially at the rate of 1 gm Y/kg diet.

Similar results were obtained by Gippert and Bodrogi (1992) and
Kim et al. (1992), they reported that feed consumption was increased by
supplementing diet with biological feed additives (Yea-Sac., Lacto-Sacc).

Efficiency of feed utilization in egg production:

Reviewing table 3, it was found that in Gimmizah, it needs 4.7 kg diet
for the production of 1 kg eggs in case of feeding the basal diet. The
efficiency of production increased and the amount of food needed decreased
by 19.4% in group II (1 gm BB/kg diet); 25.5% in group III (2 gm BB/kg
diet), while after the addition of Y at 1 or 2 grams, it reached 14.3 and
17.4%. In Mamourah the improvement were 12.3, 17.6, 8.4 and 8.4%. In
addition, it is noted that Mamourah is better than Gimmizah in its food
utilization efficiency and its conversion into eggs.

These results are in agreement with those obtained by Haddadin et
al. (1996) ; Huthail and Najib (1996) and Tongendjaja and Yoon (2002).
They found that yeast culture improved (P<0.05) feed conversion ratio
(feed/egg) significantly by up to 8.5% compared to control when fed
Lohman brown layers at 20 weeks of age on diet containing 0, 0.1, 0.2 and
0.3% yeast culture products.

In broiler chicks feed intake, feed conversion and performance index
were significantly improved by supplementation with Yea-Sacc (1 gm/kg
feed) (McDaniel, 1990 ; Voget and Motthes, 1991 ; Ali, 1994 ; Omar, 1996
and Osman, 1996). These findings indicated that many of the beneficial
affects attributed to yeast culture are associated with alterations in the
digestive processes, which resulted in improvements in the efficiency of
feed utilization (Stockland, 1993).

Reproductive traits:

Three parameters were recorded to test the effect of yeast
preparation on reproduction. Eggs were incubated to estimate the
percentages of fertility and hatchability in addition to the weight of the
hatched chicks (Table 4). Results indicated that fertility and hatchability
percentage were improved but not affected significantly by supplemented
yeast preparation levels. The fertility percentage differs from 85% in
Mamourah to 87% in Gimmizah. Also the hatchability percentage in the two
strains differed, the maximum hatchability in Gimmizah reached
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90.81%20.23 while in Mamourah reached 92.20+0.24% at the addition of 1
gm Y/kg diet and 2 gm BB/kg diet, respectively, compared to 88%=+0.20
and 90%=0.17 in the first treatments.

Regarding of hatched chick weight, both of two preparations in its
two levels of addition had a significant effect (P<0.05) and increased the
weights from 30.79+0.13, 30.73+£0.11 gm in group I (basal diet) to a
maximum of 32.12+0.10 and 32.074+0.15 gm in group III (2 gm BB/kg diet)
in both strains Gimmizah and Mamourah, respectively. These findings may
be due to beneficial effects attributed to yeast culture are associated with
alteration in the digestive processes, protein synthesis which resulted in
improvement in egg weight and hatched chick weight. Also, Lyons (1990),
Gerendia et al. (1992) and Lim (1992) reported that breeder broiler fed
supplementation diet with Yea-sacc (1 gm / kg feed) had clear beneficial
effects on fertility and hatchability percentage, while McDaniel (1990)
found no improvement in fertility percentage as a result of supplementing
with Yea-sacc (1 gm/kg diet).

Egg production:
Egg number:

Results in table (5) indicated that the two strains differed in egg
production from about 44.79+0.32 eggs in Gimmizah to 49.86+4.22 in
Mamourah, so Mamourah surpassing the Gimmizah strain in egg
production. The yeast additions showed significant effects (P<0.05) in egg
number. Also, the interaction between strain and treatments showed
significant effect (P<0.05) in egg number, Mamourah hens fed diet
containing 2 gm BB/kg diet showed the highest significant value (P<0.05)
of egg number (56.7614.02). Similar results were obtained by Lyons (1990);
Gerendia et al. (1992) and Lim (1992) on broiler breeder. Also, Yousseef et
al. (2001) noticed significantly effect (P<0.01) on egg number when dry
yeast was incorporated (at level 0.1%) in layer diets and were more
acceptable than other levels of yeast (0.5 and 1.5%). On the other hand
Brake (1991) found that no beneficial effect on egg production when broiler
breeder fed diets containing live yeast culture at level 0, 0.01, 0.03 and
0.05%.

Egg weight:

On the other hand, the differences in egg weights in each of the ten
treatments were small to the degree that the standard errors differed from
0.11 to 0.24. The narrow ranges in egg weights allowed the small
differences between treatments to be significant and even highly significant,
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in spite of differences reaching at maximum 1.75 gm or 3.6% of that of the
weight in the first treatment.

BB significantly increased the weight in Gimmizah at 1 or 2 gm/kg diet.
In Mamourah it had a little effect and it was clear in treatment III (2 gm
BB/kg) at P<0.05. The Y preparation increased the weight at 1 gm addition.
No other effect was noted for the Y in the other groups.

These results agree with Huthail and Najib (1996), Joo and Yoon (2002)
and Liu et al. (2002) who found an improvement in egg weight for Hyline
hens (20 weeks of age) when fed on diets containing commercial yeast
culture product at levels 0, 0.1, 0.2 and 0.3%.

Yolk cholesterol:

It is interesting to note from table (5) that Mamourah produces eggs
with low cholesterol level than Gimmizah by about 7%. The level in
Gimmizah was found to be 30.89 mg/gm yolk in group I (basal diet) and the
yeast preparations both the BB & Y decreased the level especially in the BB
where the level reached about 26 mg/gm yolk, more effective than in the Y
groups (27.5 mg/gm yolk). In the Mamourah strain the cholesterol
decreased significantly (P<0.05) to an average of 25.67+0.38 mg/gm yolk
when hens fed diet containing 1 gm BB/kg diet. It seems that the body
mechanism of these Egyptian strains, could not decrease the egg cholesterol
more than a level of 26 mg/g/yolk, and with the aid of yeast preparations. It
seems it is the general metabolism, not that of the reproductive system, that
is effectively responded as the serum cholesterol also decreased especially
in Mamourah group III (1 gm BB/kg diet) where the decrease was highly
significant.

These results were agreement with those obtained by Haddadin et al.
(1996) who found that cholesterol values in yolk were decreased when
White Lohman laying hens were fed for a 48-wk period with a basal diets
supplemented with Lactobacillus acidophilus at level 0, 0.67, 2.0 and 4.0
cfu 10° g compared with the control.

Serum cholesterol and liver function analyses:

Serum cholesterol concentration results are listed in Table (6). The
results showed that the serum cholsterol levels decreased significantly
(P<0.05) in hens fed diet containing 2 gm BB/kg diet at 40 weeks of age,
compared with the other treatment groups. Interaction between strain and
yeast preparation showed significantly, Mamourah hens fed diet containing
2 gm BB/kg diet had the lowest serum cholsterol value (103.33+0.96
mg/dl).
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The serum cholesterol demonstrated significant decrease in the
group fed diet containing 2 gm BB/kg diet may be due to the inhibiting
effect of dry yeast, containing bacterial metabolites, on cholesterol
synthesis. The same results were obtained by Abdel-Azeem et al. (2001)
and Youssef et al. (2001) who found that serum cholesterol of Gimmizah
layer hens was decreased significantly when the diet was supplemented by
dried Saccharomyces cerevisiae at levels 0, 0.5, 1.0 and 1.5 kg/ton.

Liver function data presented in table 7, showed that hens fed diets
containing 1 or 2 gm BB /kg diet had significant effect (P<0.05) on serum
AST and ALT. The interaction between strain and yeast preparation showed
significant decrease (P<0.05) in AST and ALT. The results were in
agreement with those obtained by El-Hindawy et al. (1997) ; Abdel-Azeem
et al. (2001) and El-Ghamry et al. (2002) who reported that supplemented
yeast culture showed significant effect on AST and ALT. The present
results of AST may reflect an increase in hepatic function.

Immune response:

The results of the immune response parameters are presented in Table
(7). Humeral immune response as represented in haemagglutination
inhibition (HI) titers, against Newcastle disease (ND) virus vaccination,
demonstrated that the groups fed diets supplemented with 2 gm BB/kg diet
showed improvement in immune response as compared with other groups.

Interaction between strain and yeast preparation showed that
Mamourah hens fed the diet containing 2 gm BB/kg diet had the highest
significant value (P<0.05) of HI than all treatments, serum total protein level
and serum globulin level. These results may be attributed to prevention of
the growth of the harmful bacterial by the dry yeast. These results were in
agreement with finding by Sissons (1988); Makled (1991) ; Omar (1996)
and Osman (1996) who reported that the mode of action of probiotics may
operate by producing antibiotic substances and inhibiting harmful bacterial
microbial metabolism and decreasing intestinal pH. This effect may be help
to reduce the use of more antibiotics.

Histopathological findings:

Microscopical examination of liver and spleen of Mamourah and
Gimmizah hens, revealed that untreated hens showing no histopathological
changes of liver and spleen in two strain (Figs. 1, 6 and 11). Liver of
Mamourah hens fed diets containing 1 gm BB or 2 gm BB or 1 gm Y/kg
diet showing perviascular mononuclear leucocytic cells infiltration and
hepatocelluler vaciolizations (Figs. 2, 3 and 4), while liver of Mamourah
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hens fed diets containing 2 gm Y/kg diet showing facol hepatic necrosis
completely replaced by monoclear cells infiltration (Fig. 5). Spleen of
Mamourah hens fed diet containing 1 gm BB/kg diet showing no
histopathological alterations (Fig. 7), while spleen of Mamourah and
Gimmizah hens fed diets containing 2 gm BBor 1 gm Y or 2 gm Y /kg diet
showing thickening in the wall of follicular artery, hemorrhage, slight
lymphocytic depletion and few heterophilic cells infiltration (Figs. 8, 9, 10,
18, 19 and 20). Spleen in Gimmizah hens fed basal diet and fed diet
containing 1 gm BB/kg diet showing deposition of golden brown
haemosidrim pigments, slight lymphocytic depletion and hyperplasia of
reticular cells (Figs. 16 and 17). In respect of liver in Gimmizah hens fed
diets containing 2 gm BB or 1 gm Y or 2 gm Y/kg diet showing focal
hepatic necrosis completely replaced by lecucocytic cells infiltration (Figs.
13, 14 and 15), while liver of hens fed diet containing 1 gm BB/kg diet
showing small focal leucocytic cells aggregation as well as portal
infiltration with few leucocytic cells (Fig. 12). As a general the lesion in the
liver and spleen was parallel with the addition the yeast preparation, these
results were agreement with results obtained from productive, physiological
and immune response data. This results indicated that adding 2 gm BB/kg
diet on commercial diets for Mamourah strain improved the productive
physiological traits and immune response.
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Table (3): Body weight change in the different groups (MeantSE).

Traits | Initial body Body Feed intake Feed

weight (28 | weight at 40 | (gm/hen/day) conversion
Effects week) (kg) week (kg)
Treatments:
I (Basal) 1.5940.20 | 1.66+0.19 120.11+0.68* | 4.42+0.25*
II (BBI) 1.60+0.12 1.67+0.21 114.7740.79° | 3.71£0.15*®
1T (BB2) 1.60+0.08 1.68+0.06 114.4840.86° | 3.46+0.14%
IV (YT) 1.614£0.02 | 1.68+0.05 | 117.7440.60° | 3.91+0.19P
V(Y2) 1.5940.06 | 1.6640.14 | 116.80+1.01€ | 3.84+0.15*"
Sig. NS NS ok *
Genotype:
Gimm.' 1.60+0.15 1.68+0.18 116.97+0.44 3.98+0.20*
Mamo.? 1.59+0.12 | 1.6740.15 116.59+0.37 3.7640.15°
Sig. NS NS NS *
Interaction:
I x Gimm. 1.59+0.26 | 1.67+0.30 120.1540.57° | 4.70+0.37°
I x Mamo. 1.5840.14 | 1.66+0.09 120.08+0.80° | 4.15+0.13%
II x Gimm. 1.61+0.16 1.67+0.23 114.83+0.92¢ 3.79+0.17°
II x Mamo. 1.5840.08 | 1.67+0.20 | 114.7240.67° | 3.64+0.14°
I'x Gimm. 1.5940.12 | 1.69+0.07 | 115.50+0.83¢ | 3.50+0.11°
lllxMamo. |y 611004 | 1.6740.05 | 113.49+0.90° | 3.42+0.18"
g X I\G/I‘;‘rln”é 1.6040.03 | 1.68+0.04 | 117.86+0.61" | 4.03+0.23°
V x Gl 1.61+0.01 1.6940.07 117.62+0.59° 3.80i0.15bb
V x Mamo. 1.6040.06 | 1.67+0.10 116.55+0.92¢ 3.88+0.15°

be b

1.5840.07 | 1.65+0.19 117.05+1.10 3.80+0.16
Sig. NS NS ok *
NS non-significant * P<0.05 **P<0.01 ***P<(.001

a, b, c... A, B, C... Means in the same column with different litters are significantly different

(P<0.05).

I = Basal diet (control)
II (BB1) = Bio-Buds added at the rate of 1 gm/kg diet.

III (BB2) = Bio-Buds added at the rate of 2 gm/kg diet.

IV (Y1) = Yeast added at the rate of 1 gm/kg diet.
V (Y2) = Yeast added at the rate of 2 gm/kg diet.
Gimm.'= Gimmizah strain

Mamo.’= Mamourah strain
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Table 4: Reproductive performance in the different groups (Mean=SE).

Traits Fertility (%) Hatchability (%) Chick weight
(gm)

Effects
Treatments:
I (Basal) 86.12+0.11 89.00+0.09 30.76+0.07°
II (BBI) 87.6310.11 89.9340.11 31.67+0.13*8
1T (BB2) 89.7610.12 90.90+0.11 32.10+0.12*
IV (YD) 87.52+0.10 89.1740.10 31.44+0.11"8
V(Y2) 88.79+0.11 90.55+0.10 31.7540.13*B
Sig. NS NS *
Genotype:
Gimm.' 88.15+0.11 88.88+0.22 31.52+0.10
Mamo. 87.85+0.27 90.76+0.21 31.55+0.13
Sig. NS NS NS
Interaction:
I x Gimm. 87.17+0.26 88.00+0.20 30.79+0.13°
I x Mamo. 85.25+0.20 90.00+0.17 30.73+0.11°
II x Gimm. 87.6610.17 88.63+0.22 31.67+0.12%
IT x Mamo. 87.60+0.26 91.34+0.22 31.6610.14"
I x Gimm. 89.82+0.24 89.60+0.18 32.1240.10°
III'x Mamo. 89.70£0.20 92.20+0.24 32.07+0.15°
g . I\G/I‘;?n”é 87.82+0.17 88.36:0.23 31 .40i0.09az
V x Gl 87.22+0.25 89.97+0.19 31.48i0.123b
V x Mamo. 88.28+0.19 90.81+0.23 31.66i0.123b

89.30+0.29 90.30+0.20 31.8340.14°
Sig. NS NS *
NS non-significant * P<0.05 **P<0.01 ***P<0.001

a, b, c... A, B, C... Means in the same column with different litters are significantly
different (P<0.05).

I = Basal diet (control)

II (BB1) = Bio-Buds added at the rate of 1 gm/kg diet.

111 (BB2) = Bio-Buds added at the rate of 2 gm/kg diet.

IV (Y1) = Yeast added at the rate of 1 gm/kg diet.

V (Y2) = Yeast added at the rate of 2 gm/kg diet.

Gimm.'= Gimmizah strain Mamo.’= Mamourah strain
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Table 5: Egg production and yolk cholsterol in the different groups

(X4SE).
Traits Egg number Egg weight Yolk cholesterol
(gm) (mg/gm yolk)

Effects
Treatments:
I (Basal) 47.33+3.60° 49.65+0.128 29.83+0.57
II (BB1) 53.44+4.508 50.53+0.17* 26.00£0.27
1T (BB2) 56.02+4.40" 50.91+0.174 26.1740.86
IV (Y1) 52.29+3.80% 49.85+0.18" 27.1740.84
V(Y2 52.69+5.005 49.82+0.19® 27.00+0.69
Sig. * *k NS
Genotype:
Gimm.! 51.19+5.03" 50.03+0.18 27.712£0.91
Mamo.” 53.52+4.48" 50.2610.16 26.75+0.71
Sig. * NS NS
Interaction:
[ x Gimm. 44.79+3.20° 49.17+0.11¢ 30.89+0.33"
I x Mamo. 49.86+4.22% 50.13+0.13% 28.78+0.80%
II x Gimm. 53.00+4.01° 50.49+0.14® 26.3340.16°
II x Mamo. 53.89+5.22° 50.5740.21® 25.67+0.38"
I x Gimm. 55.26+4.91° 50.9240.16° 26.00+0.88"
1T x Mamo. 56.76+4.02° 50.89+0.18° 26.330.84°
g X ﬁ;“; 50.80+3.62% 49.83£0.22" 28.00+1.00"
V x Gimm. 53.80+3.21° 49.8610.13: 26.33+0.69 i
V x Marmo. 52.10+5.43° 49.7610.24: 27.3310.69:‘)

53.31+4.61° 49.88+0.14" 26.67+0.69
Sig. * * *

NS non-significant * P<0.05 **P<0.01 ***P<(.001

a, b, c... A, B, C... Means in the same column with different litters are significantly different
(P<0.05).

I = Basal diet (control)

II (BB1) = Bio-Buds added at the rate of 1 gm/kg diet.
III (BB2) = Bio-Buds added at the rate of 2 gm/kg diet.
IV (Y1) = Yeast added at the rate of 1 gm/kg diet.

V (Y2) = Yeast added at the rate of 2 gm/kg diet.

Gimm.'= Gimmizah strain Mamo.’= Mamourah strain
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Table 6: Serum cholesterol and liver function as affected by different

treatments (MeantSE).

Traits | Serum cholesterol Serum AST Serum ALT
Effects (mg/dl) (U/L) (U/L)
Treatments:
I (Basal) 122.4442.93* 120.8340.70* 20.50+0.61"
II (BB1) 111.38+6.41°8 117.3340.88" 17..3£0.50®
1T (BB2) 105.66+7.48° 116.17+0.68° 19.30+0.1248
IV (YD) 118.60+9.53" 121.00+1.85* 18.80+0.30""
V(Y2) 114.00+4.425 117.1740.65"® | 18.83+0.60"®
Sig. *xk * *
Genotype:
Gimm." 115.4613.55 116.86+1.25% 19.52+1.22%
Mamo.> 113.37+10.11 120.13+3.12* 18.3840.55°
Sig. NS * *
Interaction:
I x Gimm. 124.661+2.53" 119.67+1.92* 21.00+1.52%
I x Mamo. 120.22+3.33" 122.00+0.87° 20.00+1.15%
I x Gimm. 111.44+6.31° 116.33+2.17* 16.00+1.33°
II x Mamo. 111.3346.51° 118.33+1.66™ 18.67+0.35®
I'x Gimm. 107.99+14.00% | 115.00+1.15° 20.00£0.01%
11T x Mamo. 103.3340.96° 117.3341.71% 18.6140.34%
g . I\G/I‘;‘rln”é 1182147.11% | 115.33+2.27° 19.30+£0.77°
V x Gimm. 118.99+1 1.9b6ab 126.67i4.30“b 18.30+0.51*
V x Mamo. 115.00+4.40 118.00+0.60" 21.3340.38°
b be ab
113.00+4.44 116.33£1.92 16.33+1.17
Sig. * * *

NS non-significant * P<0.05 **P<0.01

a, b, c... A, B, C... Means in the same column with different litters are significantly
different (P<0.05).

I = Basal diet (control)

II (BB1) = Bio-Buds added at the rate of 1 gm/kg diet.
111 (BB2) = Bio-Buds added at the rate of 2 gm/kg diet.
IV (Y1) = Yeast added at the rate of 1 gm/kg diet.

V (Y2) = Yeast added at the rate of 2 gm/kg diet.

Gimm.'= Gimmizah strain Mamo.*= Mamourah strain
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Table (7) :

Antibody production developed against NDV-vaccination,
serum total protein, albumin and globulin levels in the

different groups (MeantSE).
Traits | Hemogglutina | Hemogglutina Serum total Serum Serum
tion inhibition | tion inhibition protein albumin globulin
Effects (HI) at 39 (HI) at 40 (gm/dL)
week of age week of age

Treatments:
I (Basal) 4.12+0.89 5.67+0.25C 478+0.17 0.98+0.06 3.8040.1348
11 (BB1) 5.3340.54 7.33+0.42"° 5.16%0.15 1.57+0.08 3.59+0.18"°
111 (BB2) 5.33+0.25 7.67+0.16* 5.13£0.09 1.54+0.04 3.59+0.09"
IV (Y1) 5.50+0.42 6.8310.51*® 5.0620.16 1.52+0.09 3.54+0.12°
V (Y2) 4.83+0.59 6.83+0.55"° 6.030.18 1.65+0.10 4.37+0.23*
Sig. NS ok NS NS *
Genotype:
Gimm.' 4.68+0.74 6.9340.31 5.1640.33 1.30£0.17 3.4540.24
Mamo.? 5.3640.61 6.80+0.44 5.3040.27 1.60£0.18 3.70+0.35
Sig. NS NS NS NS NS
Interaction:
T1 x Gimm. 4.10+1.20 6.00+0.33™ 4.56+0.53 0.84+0.12° 3.72+0.42"
T1 x Mamo. 4.15+0.58 5.3340.16° 4.99+0.08™ 1.1240.14® 3.87+0.06™
T2 x Gimm. 4.6740.16 8.00+0.33% 4.90+0.07" 1.1940.04™ 3.71£0.05®
T2 x Mamo. 6.00%0.92 6.67+0.51% 5.43+0.44" 1.95+0.10° 3.47+0.55"
T3 x Gimm. 5.00+0.33 6.67+0.16™° 4.99+0.25% 1.61+0.04™ 3.38+0.23®
T3 x Mamo. 5.6740.16 8.6740.16° 6.65%0.11° 1.4240.24® 5.2240.11°
T4 x Gimm. 4.67+0.69 7.00£0.33% 4.7140.14® 1.45+0.12" 3.2540.19°
T4 x Mamo. 6.330.16 6.67+0.69"° 5.4240.35% 1.59+0.23% 3.8340.28%
TS5 x Gimm. 5.00+0.66 7.000.33%° 5.2840.04® 1.48+0.12™ 3.800.16™
T5 x Mamo. 4.6740.51 6.67+0.77" 5.4240.43" 1.89+0.24° 3.5340.53"
Sig. NS * * * *
NS non-significant * P<0.05 **P<0.01

a,b,c... A,B,C..

. Means in the same column with different litters are significantly different (P<0.05).

I = Basal diet (control)

II (BB1) = Bio-Buds added at the rate of 1 gmv/kg diet.
111 (BB2) = Bio-Buds added at the rate of 2 gm/kg diet.
IV (Y1) = Yeast added at the rate of 1 gm/kg diet.

V (Y2) = Yeast added at the rate of 2 gm/kg diet.

Gimm.'= Gimmizah strain

Mamo.’= Mamourah strain

814



Productive Performance, Immune Response, Yeast.

815



Sabria, B. Abou El-Soud And Abber, El-Naggar

816



Productive Performance, Immune Response, Yeast.

817



Sabria, B. Abou El-Soud And Abber, El-Naggar

818



Productive Performance, Immune Response, Yeast.

REFERENCES

Abdel-Azeem, F. ; A. I. Faten and G. A. Nematallah (2001). Growth
performance and some blood parametrs of growing Japanese quail as
influenced by dietary different protein levels and microbial probiotics
supplementation. Egypt. Poult. Sci., J. Vol. 21(11): 465-489.

Abdel-Rahman, S. A. (1993). Effect of dietary protein level with antibiotic
or probiotic supplementation on performance of laying hens. Egypt.
Poult. Sci., J. Vol. (13): 501-519

Ali, A. M. ; K. Y. ElI-Nagmy and M. O. Abd-Alsamea (2000). The effect
of dietary protein and yeast culture levels on performance of growing
Japanese quails. Egypt. Poult. Sci., J. Vol. 20(1V): 777-787.

Ali, M. E. (1994). The effect of some nutritional additives on feeding
broiler. These M. Sc., Fac. of Agric., Zagazig Univ., Egypt.

Brake, J. (1991). Lack of effect of a live yeast culture on broiler breeder
and progeny performance. Poultry Sci., 70: 1037-1039.

Chapman, J. D. (1988). Probiotic, acidifiers and yeast culture: A place for
natural additives in pig and poultry production. In T.P. Lyons (ED).
Biotechnology in the feed industry. Alltech’s Technical Publications,
Nicholasivlle. Kentucky, pp. 219-233.

Crawford, J. S. (1979). “Probiotic” in animal nutrition. Proceedings
Arknasas Nutrition Conference, USA, PP. 45-55.

Culling, C. F. A. (1974). Handbook of histopathological and histological
techniques. Textbook, 3rd ed., Butter Worth Co. Ltd., London.

Day, E. J. ; B. C. Dilworth and S. Omar (1987). Effect of varying levels of
phosphorous and live yeast culture in caged layer diets. Poultry Sci.,
66: 1402-1420.

De Blas, G. ; J. Garcia and S. Adlay (1991). Effects of dietary inclusion of
a probiotic (paciflor) on performance of growing rabbits. J. Appl.
Rabbit Res., 14: 148-150.

Doumas, B. 1. (1975). A biuret colorimetric method for determination of
total protein. Clin. Chem. 21: 1195-1196.

Doumas, B. L. ; W. Watsn and H. Biggs (1971). Albumin standard and
the measurement of serum albumin with bromocresol grre. Clin.
Chem. 31: 87-92.

819



Sabria, B. Abou El-Soud And Abber, El-Naggar

Duncan, D. B. (1955). Multiple range and multiple F-test. Biometrics 11:
1-42.

El-Ghamry, A. A. ; G. M. El-Mallah and A. T. El-Yamnu (2002). The
effect of incorporating yeast culture, Nigella sativa seeds and fresh
garlic in broiler diets on their performance. Egypt. Poult. Sci. J. Vol.
22(11): 445-459.

El-Hindawy, M. M. ; M. 1. Tawfeek and A. M. Omar (1997). Growth
performance of broiler chicks as affected by dietary energy levels and
biological feed additives supplementation. International Conference
on Animal Production & Health, Zagazig Univ.: 401-413.

Fuller, R. (1977). The importance of Lactobacilli in maintaining normal
microbial balance. British Poultry Science, 18: 85.

Fuller, R. (1989). Probiotics in man and animals. J. Appl. Bacterial. 66:
365-378.

Gerendia, D. ; T. Gippert ; H. Istreuue and G. Feraucue (1992).
Addition of Yea-sacc, yeast culture or Lacto-sacc to diet for New
Hampshire parent stock. Biotechnology in the feed industry.
Proceeding of Alltech’s 8th Annual Symposium, 46-48.

Gippert, T. and G. Bodrogi (1992). Laco-sacc in the feeding of broiler
duck. Berkhamsted. UK; World’s Poultry Science Association, 150-
151.

Haddadin, M. S. Y. ; S. M. Abdul-Rahman ; E. A. R. Hashiamoun and
R. K. Robinson (1996). The effect of Lactobacillus acdiophilus on the
production and chemical composition of hen’s egg. Poultry Sci., 75:
491-494.

Hentages, D. J. (1993). Role of the intestinal microflora in host defense
against infection. In human intestinal microflora in health and
diseases ed. Hentages, D. J. Ch. 14, pp. 311-331. New York: Academic
press.

Hitchner, S. B. ; C. H. Domermuth ; H. G. Purchase and J. E. Williams
(1980). Isolation and identification of avian puthogens. American
association of avian pathologists. Creative printing company Inc.,
Endwell, New York.

Hollister, A. G. ; P. R. Cheeke ; K. L. Robinson and N. M. Patton
(1989). Effect of water administration probiotics and acidifiers on
growth, feed conversion and enteritis mortality of weanling rabbits. J.
Appl. Rabbit Res., 12: 143-147.

820



Productive Performance, Immune Response, Yeast.

Huthail, N. and H. Najib (1996). Response of layers to supplemental yeast
culture during post-peak production cycle. Poult. Sci., Vol. 81 (Suppl.
1), PP. 89.

Joo, Y. J. and 1. Yoon (2002). Response of layers to supplemental yeast
culture during post-peak production cycle. Poultry Sci. Vol. 81(Suupl.
1), pp. 89.

Kautz, W. and M. Arens (1998). What questions should fed manufactures
ask? Choosing the right microbe. Feed Management, April 1998, Vol.
49, No. 4, 43-46.

Kermauner, A. (1994). Probiotic feed additives in rabbit nutrition.
Knnetystvo, Moscow, USSR, PP. 112.

Kim, C. J. ; H. Namkung ; M. S. An and I. K. Paik (1992).
Supplementation of broiler diets containing Moldy corn with lacto-
sacc. Department of Animal Science, Chung Ang University , Korea.
AIItEech’s Biotechnology in the feed industry symposium, April 27" —
29",

Kupina, L. YA. (1985). Efficiency utilization of Eprin in feed mixture for
broiler chickens and laying hen. Referativnyi Zhurval, Zagoisk, USSR,
34-42.

Lake, P. E. and M. Stewart (1978). Artificial insemination in poult. Min.
Agric. Fish Food Bull. 213 (London, HMSO). (Cited by Abd El-Malik,
1997).

Lim, A. M. H. (1992). Effect of diet quality and Yea-sacc 1026 on
performance of commercial layers. Biotechnology in the feed industry.
Proceeding of Allech’s 8th Annual Symposium: 41-45.

Liu, Z. B. ; G. H. Qi and I. Yoon (2002). Effect of yeast culture on
production parameters and intestinal microflora in laying hens. Poult.
Sci. J. Vol. 81(Suppl. 1), PP. 89.

Lyons, T. P. (1989). The scientific basis for the fermentation product yeast
culture. Milling Flour and Feed, pp. 25-28.

Lyons, T. P. (1990). Biotechnology in the feed industry. Proceedings of
Allech’s 6™ Annual Symposium, USA.

Lyons, T. P. (1992). Strategy for the future: The role of biotechnology in
feed industry. Proceeding of Allech’s 8th Annual Symposium, 1-22.

821



Sabria, B. Abou El-Soud And Abber, El-Naggar

Makled, M. N. (1991). The potentials of probiotics in poultry feeds. A
review. 3rd Scientific Symp. for animal, poultry and fish nutrition.
Sakha, Kafr EI-Sheikh, Egypt. pp. 54-68.

McDaniel, C. (1990). Effect of Yea-sacc 1026 on hatchability of broiler
breeders. Proceeding of Alletech’s 6th Annual Symposium, 477-480.

Miles, R. D. and S. M. Bootwella (1991). Direct-feed microbial in animal
production. National feed ingredients association. Desmomes, lowa,
USA.

Mohan, B. ; R. Kadirvel ; M. Bhaskaran and A. Natarajan (1995).
Effect of probiotic supplementation on serum/yolk cholesterol and on
egg shell thickness in layers. British Poultry Sci., 36(5): 799-803.

Mohen Kummar, O. R. and K. J. Cristopher (1988). Effect of probiotic
on the performance of laying hens. Nutr. Abstr. and Rev ., (series, B),
1991, 61(3): 1444 (Cited from Makled, M. N., 1991).

Nahashon, S. N. ; H. S. Nakaue and L. W. Mirosh (1994). Production
variables and nutrient retention in single comb White Leghorn laying
pullets fed diets supplemented with direct fed microbials. Poultry Sci.,
73:1699-1711.

National Research Council “NRC” (1994). Nutrient requirements of
poultry. 9th Ed. National Academy of Science Press, Washington, DC.
USA.

Omar, A. S. (1996). Bioprotein in feeding broiler chicks. Thesis M. Sc.,
Fac. of Agric., Zagazig Univ., Egypt.

Osman, S. M. (1996). Responses of broiler chicks for some dietary
supplementation. Thesis M, Sc., Fac. of Agric., Zagazig Univ., Egypt.

Reitman, S. and S. Frankel (1957). A colormetric method for the
determination of Glutamic-Oxaloacetic Transaminase and Glutamic
Pyrovic Transaminase. Amer J. Clin. Path., 28: 56-59.

Rose, A. H. (1987). Yeast, a microrgaism for all species: A theoretical look
at its mode of action. Pages 113-118 in: Biotechnology in the feed
industry T. P. Lyons, ed. Alltech’s Technical Publications, Kentucky,
USA.

Sissons, J. W. (1988). The potential of probiotic organisms to prevent
diarrhea and promote digestion. Proceed. 4th Int. Seminar, Poland,
457-470.

822



Productive Performance, Immune Response, Yeast.

SPSS (1997). SPSS User’s Guide Statistics. Ver. 10. Copyright SPSS Inc.,
USA.

Stockland, W. (1993). Effect of yeast culture on reproductive performance
of gilts over two ctycles and performance of their piglets. In 7th
Annual European Lecture Tour, Alltech’s Inc., 87-94.

Tangendjaja, B. and I. Yoon (2002). Effect of yeast culture on egg
production and mortality in layer hens. Poult. Sci., Vol. 81 (Suppl. 1).
PP. 89.

Tawfeek, M. 1. And 1. F. Marai (1997). A review. Use of probiotics in
small animal production. International Conference on Animal Poultry
and Rabbit Production and Health, Zagazig Univ., Egypt. 2-4 Sept.
1997, P. 71.

Thayer, R. H. ; F. F. Burkitt ; R. D. Morrison and E. E. Murray (1978).
Efficiency of utilization of dietary phosphorus by caged Turkey
breeder hens when fed rations supplemented with live yeast culture.
Okla. Agric. Exp. Stn. Rep. MP., 103: 173-181.

Umesb, P. C. P. (1999). Probiotics benefits. Poultry International 38(12):
40-44.

Voget, H. and S. Motthes (1991). Effect of live yeast culture (Yea-sacc) on
broiler fattening. Landbauforschung, Volkenrolde, German 41(2): 90-
93.

Washburn, K. W. and D. F. Nix (1974). A rapid technical for extraction of
yolk cholesterol. Poult. Sci. J. 53: 1118-1122.

Wathins, B. A. (1982). In vivo inhibitary effects of lacidophilus against
pathogenic E. coli in gnotobiotic chicks. Poultry Sci., 61: 1298-1308.

Youssef, S. Mervat ; Mervat A. Breakaa ; Nazala, Y. Abou El-Ella and
A. Abdalla (2001). Performance of Gimmizah laying hens fed various
levels of phosphorus and dry yeast (Saccharomyces cerevisiae). Egypt.
Poult. Sci. J. Vol. 21(1V): 977-996.

823



Sabria, B. Abou El-Soud And Abber, El-Naggar

o dasUal) i) 5 A o8 pmedll) Ll ) jlamy g Lpalidy) B LK)

8 gl LAl des da (3Ble o g3l aal) (alud) zlaal)
Jadl e gl s 5 gk Ay ma
@@B@ﬂ\ﬁh\)}\m‘w\}ﬂ\cuﬂyﬁ
2\.::\‘)‘}3\3‘)\)}62%::\‘)‘}5\&M\ﬁf&@\)ﬁﬂ\cuﬁy‘&ﬁ%*

Sl A 0 Caag Yo oY il Y o) aadgi s gl 8 A jal) oda
Lon ol gaedll LAl (oaay s oali¥) )oY o A8l iLadll iy st 48l
(Busarall 53 aall) sl mlaall (e (e 55 e A lial
¢ B men Aalaa 10 Leia (g sl YA jac) 4 pall eda Adalaa Ver Caaddi
OJM\JG\\F\C&Y\QF&M@)A!\@M\wezh\eﬂj'&‘)waabﬁ\°~
ey Cde 5430 8 aldl (8 L 8 Clalaal) (Sl S dael )3l G gaall S jal dal
&gug;em\jgbpmg\mmdsw}mwdg@\xmm
4Ll s Bio-Buds (BB) a> ) (Ao 4o sine A0l Alalaal) il Eumy 34013l
pa ¥ e AdAll g A3 ek an ) e day )l Al g Bio-Buds aa Y e 231G
1 SIS il aal CuilS
Bl aie (550 (3 5al 5 oall auadl (350 Aailly Ay sina 35 8 51 gl o) -)
o el Ol 5 ALy JA1aE G5 laal) il pantione
Sl Jo il Jame (8 (5 gire Guai Gigaa )6 (BB) o ¥l ) ddlal -Y
coanl O B omad ) ) L 5 4 il U sha ddlal) DAL
L 2 DUl L e (ol 4 ) Tl 5 &l 2t At sl Y
ladll G i st 8Ll aie G SUST 5 o1 A il (5 g ing ).\.1\.1 b S
OW\JEJM\Q\A\AQ&Z\A#?\P#JSJBBAP*hb.a\.l.\.cu\;
Lysime Ligii e ol ja oIS JSIBB aa ¥ 5l ) (e 31l claland) < pelal -6
e Jamdl 3 ) penall clalan ilSy Gl Jg il S5 pall J g e 1 Al
RPTVEN RUHENER
i b ypedll ff BB (oo ol s 8120 Slalaal 4silb ALT o AST (55 iS5 -0
3 sanall (e Jizaldl 3 jaeall Clalan ChilS g v, v 0 4 gina (5 shua
M\mw\emy‘ngz\MbE\J\&)m\dhqjméjﬁu)@ -1
sl Ll dile J s IS JSIBB sl a ¥ ) e (shaall zlaall clla g
.EJM‘

824



Productive Performance, Immune Response, Yeast.

S 5 ) (5 e (B Jiadl B ) ganall Slalay Gl pl s olall 5 (e sl
s slall

S\M\}SJM\ Q\ABJ&.CW&-\.}\S&@)L}“JM\ ua;sl\c\_‘sma.l.u.ﬂbu\ A
eb M Gl Eua e A (V e gena) Ale ol ja LS JSI8 ek pa ¥ e
BB aa ¥ Ao e Al cile senal) CailSis jaeadl cilalan 8 Ll daayl 8
e“)AY &q&g\bw\@\jswe;\ ‘_;Qk”_\.\wd.c‘_;\j‘:\.c)@\j
CJlakall g Al dal b seda 3 Al Cum g A Aile o) g 1S K15 et

825



