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Abstract

Objective: The present study was conducted to determine the dosage effects of Saccharomyces spp. Kb-5 (isolated from buffalo rumen
fluid) as a probiotic on egg production performance, egg quality characteristics and mineral and cholesterol concentrations in the yolks
of eggs from laying ducks. Materials and Methods: Two hundred and forty 40-week-old healthy laying ducks (Anas sp.) were used in
acompletely randomized design divided into four treatment groups: SO, without administration of the probiotic; S1, with administration
of 0.10% Saccharomyces spp. Kb-5; S2, with administration of 0.20% Saccharomyces spp. Kb-5 and S3, with administration of 0.30%
Saccharomyces spp. Kb-5. Results: This study showed that administration of Saccharomyces spp. Kb-5 increased egg mass, feed
efficiency, feed digestibility, yolk color, yolk and eggshell weight, shell thickness and Ca content in the eggshell and yolk (p<0.05) but did
not increase the efficiency of feed consumption (p>0.05). Administration of 0.20-0.30% Saccharomyces spp. resulted in lower (p<0.05)
yolk cholesterol contents. Conclusion: It is concluded that supplementation of laying duck diets with 0.20-0.30% Saccharomyces spp.
Kb-5 increased egg mass, feed efficiency, feed digestibility, yolk color, yolk and eggshell weight, shell thickness and Ca contents in the
eggshell but decreased yolk cholesterol contents.
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INTRODUCTION

In general, eggs are recognized as a complete source of
protein and other valuable nutrients but eggs also contain
high levels of cholesterol, which, if consumed in excess, can
cause cardiovascular disease in humans. Therefore, the
approach of reducing cholesterol content in eggs not only
helps improve public health efforts but also can benefit the
laying hen industry. Some recent studies have used dietary
supplements from probiotic strains'® to regulate serum and
meat cholesterol concentrations, as well as to improve egg
yolks and egg quality.

Antibiotics have been added to poultry diets for a long
time. Continuous use of antibiotics can contribute toincreased
resistance to pathogenic bacteria and is predominant in
animal products, which can have a negative impact on the
health of the humans that consume them.”® As a result,
increasing concerns about antibiotic resistance led toa banon
antibiotic growth promoters (AGPs) in the European Unionin
2006; thus, alternatives to AGPs are needed®'°.

Probiotics have proven to be the alternative most
preferred by breeders and are effective as a substitute for
AGPs for inhibiting pathogenic bacteria in the poultry
industry. At present, yeast Saccharomyces sp. is mainly
used as a probiotic in the diet of ducks, broilers and laying
hens*1"4to improve the nutritional quality of feed'>'®and to
reduce abdominal fat and serum cholesterol levels in ducks
and broilers™2 and egg cholesterol levels in laying hens'.
There are two possible mechanisms for the beneficial effects
of probiotic bacteria on digestive disorders: (1) The production
of antimicrobial compounds, such as lactic acid and
bacteriocin and (2) Adherence to the mucosa and
coaggregation to form a barrier that prevents colonization by
pathogens?'. The optimal level of addition of probiotics to
diets to improve growth performance, nutrient digestibility
and a decrease in harmful gas emissions in pigs was obtained
when probiotic mixtures were added at 0.30%?2, the excretion
of N and P in feces decreases with supplementation of
probiotics in feed?. Probiotics in the digestive tract can
increase food digestibility and protein retention as well as the
concentrations of the minerals Ca, Co, Pand Mn?*%, Increased
retention of Ca and P increases eggshell thickness.

Previous studies have shown that Saccharomyces spp.
isolates from buffalo rumen have potential as probiotics and
have the ability to degrade crude fiber'. Saccharomyces
cerevisiae has the potential to assimilate cholesterol in vitro?.
The application of Saccharomyces spp. Kb-5 in broiler diets
improved growth performance and feed efficiency but
reduced serum and meat cholesterol levels in male ducks?

Saccharomyces spp. Kb-5 can increase the crude protein and
metabolizable energy (ME) of rice bran'. Probiotic
supplementation does notimprove the performance of laying
hens. However, beneficial effects on the quality of eggshells
result from probiotic supplementation?.

Probiotic supplementation in duck drinking water
significantly increased income compared to the cost of feed
and increased the total small intestine Bacillus sp. and the
number of bacterial colonies in ducks®. The digestibility
coefficient of dry matter, organic matter, crude protein (CP),
neutral detergent fiber and gross energy is higher in groups of
animals given probiotics than in the control group or in
groups not given probiotics®.

Multispecies probiotic preparations are considered to be
more effective than single probiotic strains. Probiotic yeast
such as Saccharomyces sp. has also been shown to stimulate
the immune system of chicks without reducing growth
performance®. Therefore, this study aimed to evaluate the
effect of the probiotic inclusion level of Saccharomyces spp.
(isolated from buffalo rumen fluid) on production
performance, egg quality characteristics, egg yolk cholesterol
and the fatty acid profile of egg yolks of laying ducks.

MATERIALS AND METHODS

Animal treatments and experimental design: Two hundred
and forty 40-week-old healthy laying ducks (Anas sp.)
were used in acompletely randomized design experiment. All
diets were isonitrogenous (CP: 16%) and isoenergetic
(ME: 2900 kcal kg™). The diets were formulated to meet
the nutrient requirements for poultry®' for the 16 weeks of
the experiment. Laying ducks were randomly divided into
four treatment groups, namely, SO: without administration
of probiotics, S1: feed with the addition of 0.10%
Saccharomyces spp. Kb-5, S2: feed with the addition of
0.20% Saccharomyces spp. Kb-5 and S3: feed with the
addition of 0.30% Saccharomyces spp. Kb-5. Each treatment
consisted of six replication cages of 150X70X45 cm
(length X width X height) with 10 birds randomly assigned
to each cage. Each experimental diet was in the form of
mash and birds had free access to feed and water during
the experiment. The probiotic used in this study was
Saccharomyces spp. Kb-5, which was isolated from fluids
from the rumen of buffalo slaughtered at the local abattoir.
The isolates had passed the test and were considered a
potential probiotic according to our previous research'. The
Saccharomyces spp. Kb-5 isolate was prepared as a probiotic
at the Laboratory of Nutrition and Technology at the Faculty
of Animal Husbandry, Udayana University. Every 1 g of
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Table 1: The ingredients and calculated nutrient content of the feed for laying
ducks up to forty weeks old

Basal diet Composition
Ingredients (%)

Yellow corn 60.20
Rice bran 17.00
Soybean 9.20
Fish meal 9.17
Mineral-B12 % 443
Total 100.00
Metabolizable energy 2900 (kcal kg™)
Chemical composition**

Crude protein 16.0%
Crude fiber 3.90%
Ether extract 7.12%
Calcium 2.93%
Phosphorus 1.1%
Arginine 1.16%
Lysine 1.07%
Methionine+cysteine 0.69%
Tryptophan 0.20%

*The mineral composition of B12 per 10 kg contains: Calcium: 49%,
Phosphorus: 14%, Iron: 40000 mg, Manganese: 27500 mg, Mg: 27.500 mg,
Zinc: 25 mg, Vit B12: 4.50 mg and Vit D3: 500000 IU. PT. Eka Farma Deptan Rl
No. D 8109127 FTS. **Based on calculations in Scott et a/.3?

culture contained at least 4.9 X 107 CFU Saccharomyces spp.
The ingredients and chemical compositions of the feed are
shown in Table 1.

Live performance: Continuous lighting and access to feeding
and water were provided during the experiment. The birds
were weighed at the start (age 40 weeks) and the end (age 56
weeks) of the experiment. Eggs were collected every day and
egg production is expressed daily (%hens day™). Individual
egg weights were recorded and then used to calculate the
average egg weight for all trial periods. The total egg mass
was calculated by multiplying the weight of the egg by egg
production. Feed intake was measured by cage (10 ducks)
every week. Daily feed intake per bird was calculated based on
the total cage intake for the entire trial period and for the
number of days in all periods. The feed conversion ratio
(kg of feed kg~ of eggs) for all periods was calculated based
on cage egg production, egg weight and feed consumption.
Egg quality parameters were measured using a multi egg
tester.

Quality of eggs and yolk minerals: Examination of the eggs
and eggshell quality (shell weight, eggshell thickness, egg yolk
and albumin weight and egg yolk color) was carried out at the
end of the experiment. For this purpose, four eggs per cage
were taken randomly from each group between 08.00 and
12.00 h at 56 weeks (a total of 12 eggs per group during the
experiment). Eggs were weighed individually and the specific

gravity of the eggs, egg index and shell thickness were
measured. After the egg was broken on the EQM
measurement stand, the albumen and yolk height were
measured. The intensity of the yolk color was evaluated and
recorded according to the Roche Yolk Color Fan method. The
albumen weight was calculated by subtracting the weight of
the yolk and shells from the overall egg weight. To measure
the weight of the shell, the eggshell was cleaned of the
albumen thatattached to the membrane; eggshells were then
dried at room temperature and their weight was expressed as
apercentage of the total egg weight. Evaluation of egg quality
was carried out on individual eggs, similar to the method for
evaluating the weight of the eggs. The mineral concentration
of the egg yolk (Ca and Mg) was measured by the AAS
method. Egg yolk samples were analyzed for dry matter
content (DM) by drying the sample at 105°C for 24 h in a
forced air oven. The total yolk cholesterol content was
analyzed following the Liebermann-Burchard method*.

Retention and excretion of nutrients: Nutrient digestibility
values (dry matter and organic matter digestibility) were
determined. The amount of feed used was 120 g and this
amount was based on a preliminary test with consumption of
laying duck rations. All birds were fasted for 24 hours to ensure
that their digestive tract was empty of leftover feed. They were
then force-fed the assigned diets (all treatments). Stainless
steel funnels with 40 cm stems were used in the forced
feeding techniques? Water was available ad /ibitum during
thetrial period. Total excreta was collected in plastic trays. The
stool samples were frozen, allowed to reach equilibrium
with atmospheric humidity, weighed and pounded through
a 1 mm filter. Excreta samples and diets were analyzed
to determine dry matter (DM) and organic matter (OM),
respectively. Dry matter (DM), organic matter (OM) and ash
determination were carried out in accordance with the
methods of the Official Analytical Chemistry Association3. All
tests were carried out in triplicate.

Statistical analysis: All data were analyzed by one-way
ANOVA to determine the differences among treatments. If
differences were found, further analysis was carried out with
Duncan's multiple range test (p<0.05).

RESULTS

The final body weight, feed consumption, egg
production, dry matter and organic matter digestibility in the
groups fed the experimental diets are shown in Table 2. The
treated ducks exhibited significantly higher (p<0.05) egg
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Table 2: Effects of probiotic Saccharomyces spp. Kb-5 (isolated from buffalo rumen fluid) level in diets on egg production and feed digestibility in laying ducks

Groups

Variables SO S1 S2 S3 SEM

Initial body weight (g) 1673.912 1678.05° 1675.322 1679.04° 28.903
Final body weight (g) 1704.71° 1699.732 1726.48° 1738.02° 31.183
Feed consumption (g bird~" weeks™) 892.84° 885.37° 869.94° 875.38° 6.907
Egg production (%) 56.42? 56.29° 55.36° 54.952 0.981
Egg mass (g bird~" weeks™) 218.82° 219.64° 230.152 232.04° 2.972
Feed conversion ratio (feed consumption: egg mass) 4,08? 4,032 3.78 3.77° 0.259
Dry matter digestibility (%) 77350 77.02° 80.632 81.72° 0.705
Organic matter digestibility (%) 79.38° 79.92° 82.65° 83.27° 0.698

S0: Basal diet (control), S1: Basal diet+0.10% Saccharomycesspp. Kb-5; S2: Basal diet+0.20% Saccharomyces spp. Kb-5 and S3: Basal diet+0.30% Saccharomyces spp.
Kb-5, respectively. SEM: Standard error of treatment means. Means with different superscripts within raw values are significantly different (p<0.05)

Table 3: Effect of probiotic Saccharomyces spp. Kb-5 (isolated from buffalo rumen fluid) level in diets on external egg quality characteristics of laying ducks

Groups
Variables SO S1 S2 S3 SEM
Eggshell weight (%) 11.080° 11.490° 12.780° 12.930° 0.307
Egg yolk weight (%) 28.710° 28.650° 30.360° 30.520° 0.475
Egg albumen (%) 61.210° 59.860° 56.860° 56.550° 1.109
Haugh unit (white height:egg weight) 75.920° 76.080° 76.720° 76.590° 0.904
Egg shape (egg width/egg length) x100% 75.710° 74.980° 75.630° 76.580° 0.735
Specific gravity (weight:volume) 1.039° 1.047° 1.043¢ 1.051° 0.061
Shell thickness (mm) 0.438° 0.455° 0.518° 0.541° 0.0148
Eggshell mineral contents (ppm)
Magnesium (Mg) 0.497° 0.505° 0.581° 0.597° 0.183
Calcium (Ca) 32.085° 33.102° 37.629° 37.492¢ 1.175

S0: Basal diet (control), S1: Basal diet+0.10% Saccharomyces spp. Kb-5, S2: Basal diet+0.20% Saccharomyces spp. Kb-5 and S3: Basal diet+0.30% Saccharomyces spp.
Kb-5, respectively. SEM: Standard error of treatment mean. Means with different superscripts within raw values are significantly different (p<0.05)

mass, feed conversion ratio (feed consumption: egg mass) and
feed digestibility than those of the control birds. No significant
differences (p>0.05) in the final body weight, egg production,
or feed consumption were observed among the treated
groups.

The egg mass for ducks in Groups S2 and S3 was
significantly higher (p<0.05) than those of the control (S0) and
S1Group during the total experimental period. There were no
significant differences in feed consumption during the
experimental period. The feed conversion ratio (feed
consumption:egg mass) and feed digestibility in the groups
fed probiotics (groups S2 and S3) were higher than those of
the control group.

The effects of dietary supplementation with probiotic
Saccharomyces spp. Kb-5 on the external egg quality
characteristics of laying ducks are presented in Table 3. There
were no significant differences (p>0.05) found between the
treatment groups with respect to Haugh unit, egg shape,
specific gravity, or Mg content in the eggshell. However,
eggshell, yolk, shell thickness and Ca content in the
eggshellwere significantly different (p<0.05) and increased
with 0.20-0.30% Saccharomyces spp. Kb-5 supplementation.

However, the albumen content decreased significantly
(p<0.05) with supplementation. The mineral content of Cain
the eggshells of the S2 and S3 groups were 17.27 and 16.85%,
respectively, which were significantly different (p<0.05) from
that in the control.

In addition, the results show that an additional
Saccharomyces spp. (group S1,S2 and S3) in diets resulted in
a significant (p<0.05) increase in yolk color and in Mg and Ca
contents in the egg yolks (Table 4). The average yolk color in
the S2 and S3 groups was significantly (p<0.05) increased by
10and 15%, respectively, compared to the yolk colorin the SO
treatment. The mineral content of Mg in the egg yolks of the
S2 and S3 groups were significantly higher (p<0.05) than that
in the control (20.24 and 25.07%, respectively). The mineral
contents of Ca in the yolks of group S2 was 15.18%, followed
by group S3, at 13.54%, which were significantly (p<0.05)
higher than that of group SO (control).

Egg yolk cholesterol levels with the probiotics
Saccharomyces spp. (groups S2 and S3) also were significantly
(p<0.05) lower in the eggs from Groups SO and S1 (Table 4).
The cholesterol content in yolks from group S2 was
18.61%, followed by group S3 at 17.80%, which was
significantly (p<0.05) lower than that in group SO (control).
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Table 4: Effect of feeding Saccharomyces spp. Kb-5 (isolated from buffalo rumen fluid) in diets on yolk color and egg yolk mineral and cholesterol contents in laying

ducks
Groups

Variables SO S1 S2 S3 SEM
Yolk color (1-15) 7.5200° 7.390° 8.3400° 8.2500° 0,217
Egg yolk mineral contents (ppm)

Magnesium (Mg) 0.1907° 0.1998° 0.2293° 0.2385° 0,009
Calcium (Ca) 14.7047° 15.0259° 16.9372 16.6951° 0418
Egg yolk cholesterol (mg g~') 7.3600° 7.1600° 5.9900° 6.0500° 0316

S0: Basal diet (control), S1: Basal diet+0.10% Saccharomyces spp. Kb-5, S2: Basal diet+0.20% Saccharomyces spp. Kb-5 and S3: Basal diet+0.30% Saccharomyces spp.
Kb-5, respectively. SEM: Standard error of treatment mean. Means with different superscripts within raw values are significantly different (p<0.05)

DISCUSSION

Probiotics have been proven to be the most preferred
and effective alternative to AGPs and pathogenic bacterial
inhibitors in the poultry industry. At present, Lactobacillus,
Bifidobacterium and yeast are mainly used as probiotic
preparations in broilers and laying hens®>3. Among these
probiotic microbes, Bacillus members have been considered
the most promising because of their survival through
digestion, germination in the digestive tract and excretion
through excreta®®.

Supplementation of 0.20-0.30% with the yeast
Saccharomyces spp. in duck diets led to higher egg mass,
feed conversion ratio (feed consumption:egg mass) and feed
digestibility than those in the control birds. As reported by
Chen etal*, microorganisms, including Lactobacillus, Bacillus
and Saccharomyces cerevisiae have been studied as potential
feed additives because they produce extracellular enzymes
including proteases, amylases, cellulases and lipases. These
enzymes can increase the digestibility of protein,
carbohydrates and lipids in broilers¢. The same was reported
by Phuoc and Jamikorn®, who found that supplementation
with Lactobacillus acidophilus alone or in combination with
B. subtilis at half a dose could increase the number of
beneficial intestinal bacteria populations, nutrient digestibility,
cecal fermentation, feed efficiency and growth performance
in rabbits. Pigs that are fed probiotics had increased feed
conversion ratios*. The inclusion of probiotics in the diet
significantly increased the number of goblet cells and the
villus length®. Azzam et a/*' reported that various factors,
such as microbial colonization in the intestine, can affect the
production, secretion and composition of mucin. The higher
synthesis of the mucin gene after administration of probiotics
can positively influence bacterial interactions in the intestinal
digestive tract, the proliferation of intestinal mucosal cells
and consequently, the efficient absorption of nutrients®.
According to Nguyen et a/?, the largestincrease in nutrient

digestibility, fecal bacterial enumeration and harmful gas
emissions in weaned pigs was obtained when a probiotic
mixture was added at 0.3%.

Better feed conversion was seen in the duck group that
received probiotics compared to the control group, which
proved to be the reason for the increase in egg weight,
because almost all treatments had the same feed intake. The
same result has been reported by Husain et a/*,Manafi et a/*
and Sikandar et a/*, who found that the probiotic led to
an increase in feed efficiency and growth performance.
Regarding egg mass, there was a significant increase over
several months of mass egg production in ducks that received
feed with probiotics and the ducks also showed greater
resistance to diseases affecting the digestive system®.
Conversely, some researchers have reported*?:? that
probiotics in feed did not significantly influence production
or feed efficiency. Inconsistent results from probiotic
supplementation may be due to differences in the number
of suitable live bacteria, animal age and supplementation
strains®,

Saccharomyces spp. supplementation in duck feed did
notsignificantly influence egg production. This resultis similar
to the findings of Davis and Anderson*, who reported that
there was no increase in egg production in laying hens given
probiotic bacteria, including Lactobacillus and Bacillus. This
finding is also in accordance with Kalavathy et a/*, who
reported that probiotic supplementation had no significant
effect on egg production in chickens. Egg production in hens
provided with bacterial and fungal probiotics was not
significantly different from thatin control chickens*. Probiotic
supplementation with Saccharomyces spp. Kb-5 in laying
ducks can significantly improve the external egg quality
characteristics (eggshell, egg yolk, skin thickness and Ca
content) of laying ducks. The beneficial effects on the
thickness and strength of the eggshell observed in this study
are directly related to the reduction in the number of
damaged eggs. Increased egg quality due to probiotic
supplementation was reported by Saleh et a/*, who found
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that diets supplemented with probiotics (Aspergillus awamori
and lactic acid bacteria) showed the potential to increase egg
weight, feed efficiency and eggshell quality during the first
laying phase. Similar significant results in egg weight and
eggshell quality were also obtained from chicken feed with a
mixture of probiotic content*°,

Tang et a/'® and Mahdavi et a/>'reported that probiotics
(B. amyloliquefaciens) showed a positive effect on egg
production and the quality of eggshells. The positive effects
of probiotic supplementation on the quality characteristics
of eggshells have been reported by Abdelgader et a/' and
Li et a/>. Swiatkiewicz et a/*. related the positive effects of
probiotics on eggshell quality parameters due to an increase
in the availability of Ca minerals in the intestine. However, the
addition of probiotics does not have the expected significant
effect on shell hardness or shell thickness>. Although, the
increase in albumen quality was not significant, no reasonable
explanation could be offered for the improvementin
the albumen quality in the microbial additive group.
Mahdavi et a/’'. and Mohebbifar et a/** did not find a
significant effect of the inclusion of dietary probiotics on egg
quality. Fathi et a/?” observed beneficial effects of probiotic
supplementation on the quality of eggshells but no effects on
the internal egg quality properties. Dimcho et a/>® found that
probiotic inclusion did not affect the total serum protein
concentration of chicken eggs. Additionally, Alkhalf et a/>’
reported that total protein in serum and in albumin was not
significantly affected by dietary probiotic supplementation.
Sun et a/* reported that dietary supplementation with red
yeast rice can improve the egg quality of laying hens without
affecting egg production performance. In addition, An et a/*
found that levels of triglycerides, aspartate aminotransferase,
alanine aminotransferase and glucose in serum were reduced
in the probiotic group compared to those in the control group.
Similar results have been observed with certain types of
probiotics>°8, Saleh et a/* reported that the concentrations
of Ca, P and Zn in egg yolks were increased by probiotics
(Aspergillus awamori and lactic acid bacteria). Similarly, the
results obtained in the previous experiments>?*% showed an
increase in Ca, Co, P and Mn retention in chickens given
probiotic diets.

Cholesterol levels of egg yolks were significantly lower
in ducks fed diets containing Saccharomyces spp. (Groups
S2 and S3). Some researchers®®>°% have reported that
manipulation of enteric microflora with probiotics plays an
important role in altering chicken lipid metabolism and can
reduce cholesterol levelsin egg yolks and serum. According to
Alkhalf et a/2, probiotics can reduce cholesterol levels in the
blood by deconjugating bile salts in the intestine, thus
preventing them from acting as precursors in cholesterol

synthesis. Saccharomyces spp. is also found to have a high
hydrolytic activity on bile salts, which leads to the
deconjugation of bile salts™. The reduction in cholesterol
circulation with additional yeast (S. cerevisiae) is very unusual
and is in accordance with the results of other researchers.
According to Istiqgomah et a/?s, S. cerevisiae has the potential
to assimilate cholesterol in vitro. Plasma cholesterol and
triglycerides are reduced in laying hens fed probiotics?.
Paryad and Mahmoudi®" also reported that adding 1.5%
S. cerevisiae to the diet could reduce serum cholesterol in
broiler chickens. Decreased blood cholesterol levels due to
probiotic inclusion have also been reported in broilers fed
probiotics and in layers supplemented with probiotics®2. The
administration of Lactococcus lactis can reduce meat
cholesterol levels in breast and thigh meat in chickens®. It is
possible that the efficacy of probiotics depends on several
factors including the composition of microbial species (single
or multistrain mixture), viability, supplementation level,
application method, application frequency, overall diet, bird
age, overall agricultural cleanliness and environmental
pressure factors$®, There is no clear mechanism that has
been reported to be responsible for reducing lipid synthesis
by prebiotics and probiotics. The reduction may be due in part
to an increase in beneficial bacteria such as Lactobacillus,
which decreases the activity of acetyl-CoA carboxylase,
a rate-limiting enzyme in fatty acid synthesis®. Conversely,
An et al% and Kalavathy et a/% reported that there were
no significant differences in serum enzyme activity or
concentrations of various cholesterol fractions as a result of
probiotic supplementation. According to Chen et a/?',
inconsistent results from probiotic supplementation are
probably due to differences in the number of suitable live
bacteria, animal age and supplementation strains. This result
is the same as that reported by Kang et a/%, showing no
significant changes in the lipid profile of mice given the
probiotic Lactobacillus gasseri and showing the
hypocholesterolemic effects of several strains of bacteria,
including Lactobacillus acidophilus®. However, Tang et a/%
reported that laying hens given probiotics showed significant
reductions in the total saturated fatty acids in egg yolks
compared to controls. Supplementation with probiotics
Aspergillus awamori and lactic acid bacteria modified the
fatty acid profile of egg yolk by increasing unsaturated fatty
acids and reducing saturated fatty acids®.

CONCLUSION

We conclude that supplementation with 0.20-0.30%
probiotics Saccharomyces spp. Kb-5 in laying duck diets
increased egg mass, feed efficiency, feed digestibility, yolk
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color, yolk and egg shell weight, shell thickness and Ca
content in the yolk and eggshell but decreased yolk
cholesterol contents.

SIGNIFICANCE STATEMENT

This study discovered information about the potential
effect of Saccharomyces spp. Kb-5 isolated from buffalo
rumen fluid as a probiotic on egg production and egg quality
of laying ducks. Therefore, a new theory about optimal
inclusion rates of Saccharomyces spp. Kb-5 isolated from
buffalo rumen in rice bran-based rations may be useful for
further research.

ACKNOWLEDGMENTS

The authors would like to thank the Head of the Research
and Public Service Department and the Rector of Udayana
University for their support during this study, including
research funding.

REFERENCES

1. Abdelgader, A, R.Irshaid and A.R. Al-Fataftah, 2013. Effects of
dietary probiotic inclusion on performance, eggshell quality,
cecal microflora composition and tibia traits of laying hensin
the late phase of production. Trop. Anim. Health Prod.,
45:1017-1024.

2. Bidura, L.G.N.G,, N.W. Siti and |.B.G. Partama, 2019. Effect of
probiotics, Saccharomyces spp. Kb-5 and Kb-8, in diets on
growth performance and cholesterol levels in ducks. S. Afr.
J. Anim. Sci., 49: 219-226.

3. Khan, R.U.and S. Naz, 2013. The applications of probiotics in
poultry production. World's Poult. Sci. J., 69: 621-632.

4. Lei, K, LY.L, YuD.Y, LR. Rajput and W.F. Li, 2013. Influence
of dietary inclusion of Bacillus licheniformis on laying
performance, egg quality, antioxidant enzyme activities and
intestinal barrier function of laying hens. Poult. Sci.,
92:2389-2395.

5. Mikulski, D., J. Jankowski, J. Naczmanski, M. Mikulska and
V. Demey, 2012. Effects of dietary probiotic (Pediococcus
acidilactic) supplementation on performance, nutrient
digestibility, egg traits, egg yolk cholesterol and fatty acid
profile in laying hens. Poult. Sci., 91: 2691-2700.

6. Nusairat, B., J. McNaughton, J. Tyus and J.J. Wang, 2018.
Combination of xylanase and Bacillus direct-fed microbials,
as an alternative to antibiotic growth promoters, improves
live performance and gut health in subclinical challenged
broilers. Int. J. Poult. Sci., 17: 362-366.

7. Cully, M., 2014. Public health: The politics of antibiotics.
Nature, 509: S16-S17.

1081

8.

Lekshmi, M., P. Ammini, S. Kumar and M.F. Varela, 2017.
The food production environment and the development
of antimicrobial resistance in human pathogens of
animal origin. Microorganisms, Vol. 5, No. 1. 10.3390/
microorganisms5010011

Dibner, JJ. and J.D. Richards, 2005. Antibiotic growth
promoters in agriculture: History and mode of action. Poult.
Sci., 84: 634-643.

Tang, RY., Z.L. Wu, G.Z. Wang and W.C. Liu, 2018. The effect
of Bacillus amyloliquefaciens on productive performance of
laying hens. Ital. J. Anim. Sci., 17: 436-441.

. Bidura, .G.N.G,, I.B.G. Partama, D.K.H. Putra and U. Santoso,

2016. Implementation on diet of probiotic Saccharomyces
spp. SB-6isolated from colon of Bali cattle on egg production
and egg cholesterol concentration of Lohmann Brown laying
hens. Int. J. Curr. Microbiol. Applied Sci., 5: 793-802.

Bidura, .G.N.G,, .G. Mahardika, I.P. Suyadnya, |.B.G. Partama,
I.G.L. Oka, D. Candrawati and I.G.Al. Aryani, 2012. The
implementation of Saccharomyces spp. n-2 isolate culture
(isolation from traditional yeast culture) for improving feed
quality and performance of male Bali duckling. Agric. Sci. Res.
J., 2:486-492.

. Jawad, HS.A, I.H. Lokman, S.A. Naji, A.B.Z. Zuki and

A.B. Kassim, 2016. Effects of dietary supplementation of
wet fermented feed with probiotic on the production
performance of Akar Putra chicken. Asian J. Poult. Sci.,
10:72-77.

Candrawati, D.P.M.A,, D.A. Warmadewi and I.G.N.G. Bidura,
2014. Isolation of Saccharomyces spp. from manure of beef
bali cattle as a probiotics properties and has CMC-ase activity
to improve nutrient quality of rice bran. J. Biol. Chem. Res.,
31:39-52.

Bidura, I.G.N.G. and N.W. Siti, 2017. Selection and
implementation of probiotics Saccharomycesspp.Kb-05and
Saccharomyces spp. Kb-08 isolated from buffalo ruments to
increase the nutritional value of rice bran. J. Biol. Chem. Res.,
34:866-877.

Bidura, .G.N.G., D.P.M.A. Candrawati and D. A. Warmadewi,
2015. Selection of khamir Saccharomyces spp. isolated from
colon of native chickens as a probiotics properties and has
CMC-ase activity. J. Biol. Chem., 32: 683-699.

Bidura, .G.N.G., D.P.M.A.Candrawatiand |.B.G. Partama, 2014.
Selection of Saccharomycesspp.isolates (isolation from colon
beef of Bali cattle) as probiotics agent and colon cancer
prevention and its effect on pollard quality as feed. J. Biol.
Chem. Res., 31: 1043-1047.

Candrawati, D.P.M.A., D.A. Warmadewi and |.G.N.G. Bidura,
2014. Isolation of Saccharomyces spp. from manure of beef
bali cattle as a probiotics properties and has CMC-ase activity
to improve nutrient quality of rice bran. J. Biol. Chem. Res.,
31:39-52.



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Pak. J. Nutr, 18 (11): 1075-1083, 2019

Puspani, E., D.P.M.A. Candrawati and 1.G.N.G. Bidura, 2016.
Implementation probiotics cellulolitic b-7 bacteria (isolation
from buffalo rumen) into rations on the performance,
abdominal fat and serum cholesterol of duck. Int. J. Curr.
Microbiol. Applied Sci., 5: 432-441.

Ristiani, N.M., .G.N.G. Bidura and D.A. Warmadewi, 2017. The
effect of Saccharomyces spp. Gb-9 (isolated from colon of
native chicken) on the growth performance and meat
cholesterol level in broilers. J. Biol. Chem. Res., 34: 80-88.
Chen, CY. SW. Chen and H.T. Wang, 2017. Effect of
supplementation of yeast with bacteriocin and Lactobacillus
culture on growth performance, cecal fermentation,
microbiota composition and blood characteristics in broiler
chickens. Asian-Australas. J. Anim. Sci., 30: 211-220.

Nguyen, D.H., C.M. Nyachoti and I.H. Kim, 2019. Evaluation of
effect of probiotics mixture supplementation on growth
performance, nutrient digestibility, faecal bacterial
enumeration and noxious gas emission in weaning pigs. Ital.
J. Anim. Sci., 18: 466-473.

Piao, X.S., LK. Han, J.H. Kim, W.T. Cho, Y.H. Kim and C. Liang,
1999. Effects of kemzyme, phytase and vyeast
supplementation on the growth performance and pollution
reduction of broiler chicks. Asian-Aust. J. Anim. Sci., 12:36-41.
Jin,L.Z,,Y.W.Ho, N. Abdullah andS. Jalaludin, 1997. Probiotics
in poultry: Modes of action. World's Poult. Sci. J., 53: 351-368.
Nahashon, S.N., H.S. Nakaue and LW. Mirosh, 1994.
Production variables and nutrient retention in single comb
white leghorn laying pullets fed diets supplemented with
direct-fed microbials. Poult. Sci., 73: 1699-1711.

Istigomah, L., M. Anwar, A.S. Anggraeni and E. Damayanti,
2018. Cholesterol assimilation of saccharomyces cerevisiae
B-18 isolated from gastrointestinal tract of Javanese duck.
J. Indones. Trop. Anim. Agric., 43: 149-158.

Fathi, M. I. Al-Homidan, A. Al-Dokhail, T. Ebeid,
O. Abou-Emera and A. Alsagan, 2018. Effects of dietary
probiotic (Bacillus subtilis) supplementation on productive
performance, immune response and egg quality
characteristics in laying hens under high ambient
temperature Ital. J. Anim. Sci., 17: 804-814.

Zurmiati, Wizna, M.H. Abbas, M.E. Mahata and R. Fauzano,
2017. Effect of Bacillus amyloliquefaciens as a probiotic on
growth performance parameters of Pitalah ducks. Int.J. Poult.
Sci., 16: 147-153.

Phuoc, T.L. and U. Jamikorn, 2017. Effects of probiotic
supplement (Bacillus subtilis and Lactobacillus acidophilus)
on feed efficiency, growth performance and microbial
population of weaning rabbits. Asian-Aust. J. Anim. Sci.,
30: 198-205.

Bai, S.P., AM. Wu, XM. Ding, Y. Lei, J. Bai,K.Y. Zhang and
J.S. Chio, 2013. Effects of probiotic-supplemented diets on
growth performance andintestinalimmune characteristics of
broiler chickens. Poult. Sci., 92: 663-670.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

1082

NRC., 1994. Nutrient Requirements of Poultry. 9th Edn.,
National Academy Press, Washington, DC, USA,
ISBN-13: 9780309048927, Pages: 155.

Scott, M.L., M.C. Neisheim and R.J. Young, 1982. Nutrition of
the Chickens. 3rd Edn., M. L. Scott and Associates, Ithaca,
New York, USA.

Lieberman, A. and R. Burchard, 1980. Enzymatic method to
determined cholesterol. Engl. J. Med., 271: 915-924.

AOAC,, 2005. Official Methods of Analysis of AOAC
International. 18th Edn., AOAC International, Maryland, USA.
An,H.M., S.Y. Park, D.K. Lee, J.R. Kim and M.K. Cha et a/, 2011.
Antiobesity and lipid-lowering effects of Bifidobacteriumspp.
in high fat diet-induced obese rats. Lipids Health Dis.,
Vol. 10.10.1186/1476-511X-10-116

Shivaramaiah, S., N.R. Pumford, M.J. Morgan, R.E. Wolfenden
and A.D. Wolfenden et al, 2011. Evaluation of Bacillusspecies
as potential candidates for direct-fed microbials in
commercial poultry. Poult. Sci., 90: 1574-1580.

Chen, KL, W.L. Kho, SH. You, RH. Yeh, SW.Tang and
C.W. Hsieh, 20009. Effects of Bacillus subtilis var. natto and
Saccharomyces cerevisiae mixed fermented feed on the
enhanced growth performance of broilers. Poult. Sci.,
88:309-315.

Salim, H.M., HK. Kang, N. Akter, D.W. Kim and J.H. Kim et a/,
2013. Supplementation of Direct-fed microbials as an
alternative to antibiotic on growth performance, immune
response, cecal microbial population andileal morphology of
broiler chickens. Poult. Sci., 92: 2084-2090.

Tufarelli, V., AM. Crovace, G. Rossi and V. Laudadio, 2017.
Effect of a dietary probiotic blend on performance, blood
characteristics, meat quality and faecal microbial sheddingin
growing-finishing pigs. S. Afr. J. Anim. Sci., 47: 875-882.
Aliakbarpour, H.R., M. Chamani, G. Rahimi, A.A. Sadeghi and
D. Qujeq, 2012. The Bacillus subtifis and lactic acid bacteria
probiotics influences intestinal mucin gene expression,
histomorphology and growth performance in broilers.
Asian-Aust. J. Anim. Sci., 25: 1285-1293.

Azzam, M\M.M., X.T. Zou, X.Y. Dong and P. Xie, 2011. Effect of
supplemental L-threonine on mucin 2 gene expression and
intestine mucosal immune and digestive enzymes activities
of laying hens in environments with high temperature and
humidity. Poult. Sci., 90: 2251-2256.

Husain, D.R., Z. Dwyana, Ambeng, A. Anggraeni and Sulfahri,
2017. Evaluation of bacteria from Gallus domesticus as a
potential probiotic in broiler chicks: effects on growth
performance and feed conversion ratio. Int. J. Poult. Sci,,
16: 43-49.

Manafi, M., M.Hedayatiand S. Mirzaie, 2018. Probiotic Bacillus
speciesand Saccharomyces boulardiiimprove performance,
gut histology and immunity in broiler chickens. S. Afr. J. Anim.
Sci., 48:379-389.



44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Pak. J. Nutr, 18 (11): 1075-1083, 2019

Sikandar, A., H. Zaneb, M. Younus, S. Masood, A.Aslam,
M.Shah and H.Rehman, 2017. Growth performance,immune
status and organ morphometry in broilers fed Bacillus
subtilis-supplemented diet. S. Afr. J. Anim. Sci., 47: 378-388.
Prado, M.RM., S.G. Franco and CR. Soccol, 2016.
Development of a fermentation medium for production of
probiotics and their use in feed for laying hens. Int. J. Curr.
Microbiol. Applied Sci., 5: 357-3609.

Davis, G.S.and K.E. Anderson, 2002. The effects of feeding the
direct-fed microbial, primalac, on growth parameters and egg
production in single comb white leghorn hens. Poult. Sci.,
81:755-759.

Kalavathy, R., N. Abdullah, S. Jalaludin, M. Wong and Y.W. Ho,
2009. Effects of Lactobacillus cultures on performance of
laying hens and total cholesterol, lipid and fatty acid
composition of egg yolk. J. Sci. Food Agric., 89: 482-486.
Balevi, T, U.S. Ucan, B. Cokun, V. Kurtolu and LS. Cetingul,
2001. Effect of dietary probiotic on performance and humoral
immune response in layer hens. Br. Poult. Sci., 42: 456-461.
Saleh, AA, B. Galik, H. ArpaSovd, M. Capcarova and
A. Kalafova et al, 2017. Synergistic effect of feeding
Aspergillus awamoriand lactic acid bacteria on performance,
egg traits, egg yolk cholesterol and fatty acid profile in laying
hens. Ital. J. Anim. Sci., 16: 132-139.

Sun,H., Y.Wu,X.Wang, Y.Liu,X.Yaoand J.Tang, 2015. Effects
of dietary supplementation with red yeast rice on laying
performance, egg quality and serum traits of laying hens. Ital.
J. Anim. Sci., 10.4081/ijas.2015.4059

Mahdavi, A.H., H.R. Rahmani and J. Pourreza, 2005. Effect of
probiotic supplements on egg quality and laying hen's
performance. Int. J. Poult. Sci., 4: 488-492.

Li, L., C.L.Xu, C.Ji,Q. Ma, K. Hao, Z.Y. Jin and K. Li, 2006. Effects
of a dried Bacillus subtilis culture on egg quality. Poult. Sci.,
85:364-368.

Swiatkiewicz, S., J. Koreleski and A. Arczewska, 2010. Laying
performance and eggshell quality in laying hens fed diets
supplemented with prebiotics and organic acids. Czech
J. Anim. Sci., 55: 294-304.

Chen, Y.C. and T.C. Chen, 2003. Effects of commercial
probiotic or prebiotic supplementation on production, size
and quality of hen's egg. Poult. Sci., 82: 330-330.
Mohebbifar, A.,S.Kashani, M. Afsariand M. Torki, 2013. Effects
of commercial prebiotic and probiotics of diet on
performance of laying hens, egg traits and some blood
parameters. An. Rev. Res. Bio., 3: 921-934.

Djouvinov, D., S. Boicheva, T. Simeonova and T. Vlaikova,
2005. Effect of feeding lactina” probiotic on performance,
some blood parameters and caecal microflora of mule
ducklings. Trakia J. Sci., 3: 22-28.

Alkhalf, A., M. Alhaj and I. Al-Homidan, 2010. Influence of
probiotic supplementation on blood parameters and
growth performance in broiler chickens. Saudi J. Biol. Sci.,
17:219-225.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

1083

Lee, H.Y., JH. Park, S.H. Seok, M.W. Baek and D.J. Kim et al,
2006. Human originated bacteria, Lactobacillus rhamnosus
PL60, produce conjugated linoleicacid and show anti-obesity
effects in diet-induced obese mice. Biochim. Biophys. Acta
(BBA)-Mol. Cell Biol. Lipids, 1761: 736-744.

Ezema, C. and D.C. Eze, 2015. Probiotic effect of yeast
(Saccharomyces cerevisiae) on hen-day egg performance,
serum and egg cholesterol levels in laying chicken. Pak.
J.Nutr., 14: 44-46.

Tang, C, P.CX. Hoo, LTH. Tan, P. Pusparajah and
T.M.Khan et a/, 2016. Golden needle mushroom: A culinary
medicine with evidenced-based biological activities
and health promoting properties. Front. Pharmacol.,
Vol. 7.10.3389/fphar.2016.00474

Paryad, A. and M. Mahmoudi, 2008. Effect of different levels
of supplemental yeast (Saccharomyces cerevisiae) on
performance, blood constituents and carcass characteristics
of broiler chicks. Afr. J. Agric. Res., 3: 835-842.

Sobczak, A. and K. Koztowski, 2015. The effect of a probiotic
preparation containing Bacillus subtilis ATCC PTA-6737 on
egg production and physiological parameters of laying hens.
Ann. Anim. Sci., 15: 711-723.

Mujnisa, A., L. Gustina, A. Natsir and S. Hasan, 2018. Dosage
effects of /actococcus lactis ssp. Lactis2 as a probiotic on the
percentage of carcass, abdominalfat contentand cholesterol
level in broilers. Int. J. Poult. Sci., 17: 100-105.

Khan, R.U., S. Naz, K. Dhama, K. Kathrik and R. Tiwari et al,
2016. Direct-Fed Microbial: Beneficial applications, modes of
action and prospects as a safe tool for enhancing ruminant
production and safeguarding health. Int. J. Pharmacol.,
12:220-231.

Zhang, Z.F.and |.H.Kim, 2014. Effects of multistrain probiotics
on growth performance, apparent ileal nutrient digestibility,
blood characteristics, cecal microbial shedding and excreta
odor contents in broilers. Poult. Sci., 93: 364-370.

An,B.K., B.L.Cho,S.).You,H.D. Paikand H.l. Chang et a/, 2008.
Growth performance and antibody response of broiler chicks
fed yeast derived B-glucan and single-strain probiotics.
Asian-Aust. J. Anim. Sci., 21: 1027-1032.

Kalavathy, R., N. Abdullah, S. Jalaludin and Y.W. Ho, 2003.
Effects of Lactobacillus cultures on growth performance,
abdominal fat deposition, serum lipids and weight of organs
of broiler chickens. Br. Poult. Sci., 44: 139-144.

Kang, JH. S.I. Yun, M.H. Park, JH. Park,S.Y. Jeong and
H.O. Park, 2013. Anti-obesity effect of Lactobacillus gasseri
BNR17 in high-sucrose diet-induced obese mice. PloS One,
Vol. 8.10.1371/journal.pone.0054617.g003

Park, Y.H., J.G. Kim, Y.W. Shin, H.S. Kim and Y.J. Kim et al,.
Whang, 2008. Effects of Lactobacillus acidophilus 43121 and
amixture of Lactobacillus casei and Bifidobacterium longum
on the serum cholesterol level and fecal sterol excretion in
hypercholesterolemia-induced pigs. Biosc. Biotechnol.
Biochem., 72: 595-600.



	PJN.pdf
	Page 1


