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Abstract

ackground: Yeast (Saccharomyces cerevisiae) has a buffering effect in the digestive tract, and
proper feed additives in chicken diets can improve the birds’” digestive efficiency. The present
study planned with aim to investigate the effects of different levels of yeast supplementation on

the egg production, egg quality traits and crude protein digestibility in hens.

Methods: A total of 84 hens (40 weeks of age) were fed the dietary treatments until 50 weeks of age. The
hens were distributed into 4 treatments and 3 replicates with 7 hens per experimental unit. The yeast was
incorporated into basal feed with various levels (0, 0.1, 0.15 and 0.2%). The production data was obtained
during trial. For determining egg quality characteristics, 30 eggs from each treatment group were used at
14-day interval of the experiment from a 2-day collection of eggs during the week. The excreta from each

replicate were collected after every 2 weeks for determining the crude protein digestibility.

Results: Maximum egg production and egg mass were attained from the hens provided 0.15% and 0.20%
yeast supplementation. The eggshell thickness decreased with supplementation of yeast. Higher yolk
weight, albumen weight, Haugh unit and grading values were observed at 0.2% level than other groups.

Crude protein digestibility also improved at high levels of yeast supplementation at all ages.

Conclusion: This study envisaged that yeast supplementation between 0.15 and 0.20% could be sufficient

during 40 to 50 weeks of age, to augment the overall layer performance.
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Introduction

Feed additives, as distinct materials, have long been
supplemented into poultry feed to enhance the
consumption of diets with the amount and worth of
poultry products [1]. Feed additives increase the
availability of feed by improving feed efficiency;
subsequently result in increased yield [2].

Feasible yeast foodstuffs are normally included into
poultry diets as probiotic. The feed additive comprised
of Saccharomyces cerevisiae has biologically valuable
proteins, vitamin B-complex, mannan oligosaccharide,
important trace minerals and several unidentified
growths promoting factors [3]. Baker’s yeast contains
digestible proteins especially in the form of free amino
acids and peptides, functional nucleic acids, vitamin B
and natural immune enhancer such as B-glucan and
Mannan oligosaccharides [4]. S. cerevisiae is recognized
to augment the biological value of nitrogenous
compound in the alimentary canal resulting in minimize
the strain-generating factor in birds. The yeast mass too
assists digestion by elevating the accessibility of
nutrients [5].

Results of different experiments on the influence of
addition of yeast (S. cerevisiae) to layer diets have been
inconsistent. Some studies reported that addition of
yeast to diets resulted with better feed efficiency [6, 7],
increased egg weight [1, 8], increased egg production [9]
and improved egg shell quality [10] in layers. On the
contrary, some trials [11, 12, 13] reported there was no
influence of yeast on dietary intake, egg yield, egg size as
well as feed efficiency in layers. The results of above
experiments depicted some disagreement on the useful
impact of addition of yeast in layer feed. Thus, current
trial was planned with aim to investigate the influence of
of GroPro
cerevisiae) supplementation in feed on the egg yield, egg

various percentage (Saccharomyces
value traits as well as crude protein (CP) digestibility in

hens.

Methods

This experiment was carried out at commercial layer
farm situated in Hassan Abdal district Attack, Pakistan.
The laboratory facilitates existed at the PMAS Arid
Pakistan and
Poultry Research Institute Rawalpindi, Pakistan were

Agriculture University Rawalpindi,

utilized.

Birds, management and diets

A total of 84 laying hens (Novogen white light) at 40
weeks old was selected and provided the experimental
diets till 50 weeks old. These experimental birds were
divided following a completely randomized design into
4 treatments and 3 replicates (A-type commercial cage)
with 7 birds per experimental unit. These birds were
offered a standard feed holding 16% crude protein and
2750 kcal/kg metabolizable energy (Table 1). The
baker’s yeast (GroPro) was incorporated into basal feed
with various percentages (0, 0.1, 0.15and 0.2%). The
water and feed were provided ad libitum. The lighting
program followed as suggested by the Novogen
instruction booklet. The highest and lowest mean
temperatures noted throughout the study duration were
21.94 + 2.90°C and 21.71 + 2.91°C, respectively. The
experimental trial lasts for 10 weeks.

Item Composition
Ingredients

Corn 64.5
Soybean meal 15
Sunflower meal 7.8
Meat & bone meal 3.0
DL-Methionine 0.05
Lime stone 8.2
Di-calcium phosphate 1.0
Salt 0.2
Vitamin & mineral premix* 0.25
Calculated nutrient level

Metabolizable energy (Kcal/kg) 2753
Crude protein 16.0
Calcium 3.45
Phosphorus 0.62

*Provides per kg: 15,372.00 mg vitamin A; 6.28 mg vitamin E; 0.64 mg
vitamin K3; 27.36 mg Mn; 89 mg Fe; 25 mg Zn; 8.76 mg Cu; 0.03 mg
Co; 0.05 mg I; 0.91 mg Se.

Table 1: Composition (%) and nutrient level of basal diet

Production performance

The production data [Egg yield on daily basis, egg size,
egg mass, feed intake (FI) and feed efficiency (g feed: g
egg mass)] were noted throughout study period. Egg
yield was noted daily at similar moment and was
calculated on a hen-day basis as follows: total number of
eggs collected divided by total number of live hens per
day in each group. Records of the FI were taken on
biweekly basis. Egg mass was calculated as a factor of egg
weight and hen-day egg production. Feed efficiency was
calculated as the ratio of grams of feed to grams of egg
mass.

Egg quality characteristics

@ Advancements in Life Sciences | www.als-journal.com | August 2019 | Volume 6 | Issue 4 148



Effect of yeast supplementation on production parameters, egg quality characteristics and crude protein digestibility

in hens

To determine egg quality characteristics (shell thickness,
yolk weight, Haugh unit, albumen weight and grading of
eggs), 40 eggs from each treatment group (10
eggs/replicate) were used at 14-day interval of the
experiment from a 2-day collection of eggs during the
week. Eggs were stored 2-day biweekly to measure egg
weight. Shell thickness was determined biweekly on the
same eggs from each treatment group (without the shell
membranes): the measure was carried out with a digital
caliper with a sensitivity of 0.001 mm at three points of
the egg shell (air cell, equator and sharp end). The egg
size, Haugh unit and grading of egg were measured
automatically by Egg Analyzer ™ manufactured by Orka
Food Technology Limited at feed testing laboratory,
Poultry Research Institute, Rawalpindi, Pakistan.

Determination of crude protein digestibility

For estimation of CP digestibility, total faeces collection
method was used. The excreta from each replicate were
collected after every 2 weeks. The faeces tray was cleaned
and known amount of feed was offered. The total faeces
(free of feathers and waste feed) were collected for 24
hours and weighed. A sample of 10% of the excreta was
frozen until the further analysis. The samples of faecal
were dried in hot air oven at 55°C till a stable weight was
attained and then ground for the estimation of CP by the
micro-Kjeldahl procedure [14].

Statistical analysis

The data was analyzed with the help of SPSS version 16,
statistical analysis program. P-value (<0.05) was
believed for significant differences among treatments
and the comparison of means was made by applying
Duncan’s Multiple Range Test [15].

Results

Production performance

The supplementation of yeast in the layers feed did not
considerably influence on FI, feed efficiency and egg size
(Table 2). However, the highest (p< 0.05) egg
production and egg mass was obtained from the groups
fed 0.15% (87.18% and 51.79, respectively) and 0.20%
yeast supplementation (88.60% and 52.91, respectively),
while control and 0.1% groups had an average egg
production (83.20 and 83.98%, respectively) and egg
mass (49.80 and 49.88, respectively).
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Item Yeast level (%)

Control 0.10 0.15 0.20
Feed intake 79.72 £7.97 78.3 £9.06 82.27 6.7 83.61
(g/hen/day) +5.3
Egg yield (hen- 83.2047.94 83.9+6.9 87.16.8° 88.6+6.9°
day basis (%)
Egg size/weight 59.85+0.67 59.40+0.45 59.41+0.4 59.7+0.6
(9)
Egg mass 49.80+0.68° 49.88+0.6° 51.79+0.58% 52.9+0.6%
(g/hen/d)*
Feed efficiency (g 1.60+0.04 1.57+0.10 1.59+0.08 1.58+0.05

feed: g egg mass)
*b Means within rows without common superscripts are significantly
different (P < 0.05). *Egg mass= (egg production x egg weight)/100.
Table 2: The effect of yeast supplementation on the performance of
laying hen from 40 to 50 week of age

Egg quality traits

The greatest (p<0.01) eggshell thickness was obtained
from hens provided the feed without yeast additive and
it decreased (p<0.01) with supplementation of yeast
(Table 3). Higher (P<0.01) yolk weight, albumen weight
and Haugh unit values were recorded at 0.2% level as
compared to control and other levels containing 0.1 and
0.15% of the yeast additive did not differ (Table 3). Eggs
grading was enhanced at the maximum concentrations
(0.15 or 0.20%) of yeast supplementation.

P-value

0.21

0.02

0.80

0.01

0.21

Item Yeast level (%)
Control 0.10 0.15 0.20 P-
value
Shell thickness ~ 0.59+0.10° 0.48+0.04" 0.43 £0.04¢ 0.4+0.03¢ 0.01
(mm)
Yolk weight (g) = 15.43+0.64° 15.53+0.30° 16.34£0.67° 16.46 +0.24° 0.02
Albumen 322741300 | 3357+144"  34.08+1.33 35.58+1.20° 0.02
weight (g)
Haugh unit 79.86+0.30  79.71+031° 8049037 81.10.29° 0.02
Egg grading A A AA AA
#<Means within rows without common superscripts are significantly
different (P < 0.05).
Table 3: The effect of yeast supplementation on the egg quality of
laying hen from 40 to 50 week of age
Crude protein digestibility
The results showed that CP digestibility improved
(p<0.02) at high levels (0.15 or 0.20%) of yeast
supplementation in layer diet at all ages (Table 4).
Age (week) Yeast level (%)
Control 0.10 0.15 0.20 P-value
41-43 68.55+0.67 6911048 7096048  71.87+057 0.02
44-46 6518 t024°  64.36:058¢ | 6713034  68.89+033 0.02
47-50 68.19+0.64°  66.81+0.66° = 70224053  71.72+0.77 0.02
Overall (40-  67.13+1.72°  66.752.26° | 69.28+1.88'  70.65+1.56° 0.02
50)

=4 Means within rows without common superscripts are significantly
different (P < 0.05).

Table 4:  The effect of yeast supplementation on the digestibility of
crude protein of laying hen from 40 to 50 week of age.
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Discussion
The current findings showed that diet supplemented
with high levels (0.15 or 0.20%) of baker’s yeast
improved (p<0.02) the egg production and egg mass as
compared to low level (0.10%) and control groups.
These results are supported by researchers [16], who
found that supplementation with 0.005% of yeast
enhanced egg yield. According to one study [17], the use
of mannan-oligosaccharides (derived from the outer cell
wall of S. cerevisiae) at 0.10% level led to increased egg
production of the laying hens, whereas, egg production
was not increased at this level in the present study.
Recently, scientists [9] reported that egg production and
egg mass were higher at 0.045% yeast level than the other
levels (0, 0.023 and 0.900%). The enhancement in egg
yield in hens might be elucidated so as to the yeast
decrease the load of pathogenic bacteria in the
alimentary canal, and subsequently the nutrients in the
feed are accurately diverted toward yield in hens offered
yeast, which might improve egg yield in hens [18].
Average daily FI was not influenced by nutritional
treatments in this study. These results are agreed with
findings of different studies that inclusion of yeast did
not show any influence on FI of hens [12, 13, 17] and
quails [19]. Though, recently researchers [1] found that
inclusion of yeast to the feed with 0.2% caused diminish
FI in layers. Addition of yeast (S. cerevisiae: 0.09-0.1%)
to diets of Japanese quail [20] and laying hens [9]
considerably improved FI than that of control group.
Non-significant difference was found in feed
efficiency among all treatments in the current study.
Similar findings were reported by other scientists, who
observed that addition of yeast did not influence on feed
efficiency of layers [11, 12, 16], broiler breeders [21],
turkeys [22] and quail [20]. In contrast of above studies,
some studies indicated that feed efficiency was enhanced
by inclusion of yeast into feed of layers [6, 7] and broilers
[23]. It may be assumed that enhancement in feed
efficiency in layers might somewhat be recognized to
establish beneficial bacteria in an intestine which
advantaged to get better nutrient preservation [6].
There were non-significant differences in egg size
among all groups in this study. Similar findings were
reported by researchers [9, 13], who found that yeast
supplementation (from 0.02 to 0.40%) to diets of laying
hens did not effect on egg weight. In contrast of above

results, some studies showed that maximum egg size
obtained in layers provided 0.1and 0.2% yeast [1, 8].

The maximum thickness of egg shell was obtained in
layers offered the feed without yeast supplementation.
Egg shell thickness is negatively affected by various
concentration of yeast. As the levels of baker’s yeast
increases a significant decrease was found in egg shell
thickness. These results were similar to findings of
researchers [9], who found higher eggshell thicknesses
values were noted in control diet. However, some
studies [12, 13] found that supplementation of yeast did
not effect on eggshell thickness.

The internal egg characteristics (yolk weight,
albumen weight and Haugh unit) were improved at high
level of yeast supplementation in layer diet. Similar
results obtained from previous studies [24, 25, 26]
indicated an improvement in weight of egg yolk through
inclusion of yeast in layer’s diet. Current findings are
also compatible with results of workers [1], who
reported that the greatest Haugh unit was recorded in
the 0.2% yeast additive. Eggs that display values superior
than 72 Haugh unit are regarded as excellent quality,
values within 60 to 72 Haugh unit are high quality, and
values lesser than 60 Haugh unit are low quality [27].
Thus, the eggs obtained from all groups showed
excellent quality in this study.

Crude protein digestibility was increased by
mounting yeast concentrations. Maximum CP
digestibility was noted in hens provided 0.2% yeast and
minimum in hens offered control feed. The increase in
CP digestibility by enhancing the yeast contents in feed
explained the advantage of the yeast diets over without
yeast diet. However, recent study [28] showed that CP
digestibility decreased at 3% yeast diet in quail. This
difference possibly owing to higher contents of yeast
added in quail diet than layer diet in the present study.

The baker’s yeast supplementation between 0.15 to
0.20% enhanced egg production and feed intake.
Supplementation of baker’s yeast at different high levels
significantly improved the egg quality parameters and
crude protein digestibility. Generally, the best effect was
found at highest level of baker’s yeast supplementation.
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