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Abstract

In this experiment the effects of supplementation of the diet for laying hens with different doses of green tea
(Camelia sativa) on egg quality were studied. Hens of laying hybrid Lohmann Brown (n=30) were randomly divided
into 3 groups (n=10) and fed for 16 weeks with diets with green tea powder supplemented. In the control group hens
received feed mixture without any additives. The diets in the first and second treatment group were supplemented
with 0.5% or 1.0% green tea powder. The egg weight (g), specific egg weight (g/cm?), egg yolk weight (g), egg yolk
index, egg yolk color (°HLR), albumen weight (g), egg albumen index and Haugh units (HU) were evaluated.

Results showed that the addition of green tea powder slightly decreased egg weight (P>0.05). Supplementation of the
feed mixture with the green tea powder statistically significantly affected the albumen index in both groups
compared to the control group (P<0.05) (values in the order of the groups: 84.04+16.06, 87.67+14.19,
89.42+16.10 'mean+SD). Addition of a feed mixture with a green tea powder increased Haugh units in both the tests
groups, however, significantly affected the Haugh units only in the second treatment group compared to the control
group (values in the order of the groups: 79.89+7.26. 81.19+6.49 84.84+11.99" mean+SD). The results suggest that
the egg weight, specific egg weight, yolk weight, yolk index, yolk colour and albumen weight were not significantly

influenced with green tea addition.
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1. Introduction

In the recent past, antibiotic feed additives have
extensively been used as growth promoters in
poultry diets. However, after the ban of antibiotics
for this purpose in the European Union in 2006,
non-antibiotic substances with growth promoting
potential including organic acids, probiotics and
botanical products have received more attention.
Botanical products, also known as phytogenic feed
additives, have inconsistent effects on poultry
performance mainly due to differences in their
botanical origin, processing, and composition [1],
[2]. It was emphasized that selection of proper
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plants, active components, and efficacious dietary
doses are important for suitability of these
substances to influence poultry performance [3].
Phytobiotics is a term used to describe the natural
bioactive substances of plant origin, which affect
the growth and health of the animal. Are often
applied in the form of powder [4], essential oils
and plant extracts [5]. Research findings were
obtained from various recent studies, where much
attention was focused on the role of green tea in
the promotion of both animal and human health
[6]. Tea contains lots of functional activated
compositions, such as tea polyphenol, alkaloid,
polysaccharide, etc. Particularly, tea polyphenol
plays roles such as anti-oxidizing [7, 8], anti-
bacterial [9, 10], anti-aging [11], anti-cancerous
[12]. Current researches suggest that tea treatment
could affect the egg quality [13, 14] and egg
production performance [15], but the results were
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inconsistent and even very different from each
other [16].

The aim of this work was to observe the influence
of different doses of green tea addition on egg
weight and qualitative parameters of yolk and
albumen of Lohmann Brown laying hens eggs in
pilot system.

2. Materials and methods
Animals, diets and treatments

Hens (n=30) of the laying hybrid Lohmann
Brown, 17 weeks old, were randomly divided into

3 groups, each containing 10 hens in four
replicates. Hens were fed for a 16 weeks with diet
containing of different amounts of green tea
(Camelia sativa) powder.

At the beginning of the experiment, the hens were
kept in the three—deck enriched cage technology
system. The technology system was in accordance
with requirements specified by the Directive
1999/74 EC. The layer hens were kept by the
standard bioclimatic conditions. The composition
of the basal diet (BD) fed to the laying hens is
shown in Table 1 and Table 2.

Table 1. Composition of the trial diets

Component Participation in the Diet (%)
Wheat 26.30
Rye 15.00
Barley 20.00
Soybean meal (47% crude protein) 22.00
Soybean oil 2.50
Fat 2.00
Monocalcium phosphate 1.70
Calcium carbonate 9.14
Natrium chloride (38% Na) 0.30
Sodium bicarbonate (28% Na) 0.10
Methionin (99% DL-Methionin) 0.16
Vitamin Premix 0.40
Mineral Premix 0.10
Choline chloride 0.20
Caroten premix 0.10

Table 2. Nutrient content in the trial diets

Nutrient

Nutrient Content in Mixture

MEN (MJ kg™ of DM)
CP (g.kg™ of DM)
LYS (g.kg™ of DM)
MET (g.kg™ of DM)
M + C (g.kg™ of DM)
THR (g.kg™ of DM)
LA (g.kg™ of DM)
Ca(g.kg™ of DM)
Pavail. (g.kg™ of DM )
Na (g.kg™ of DM)

115
177
8.81
417
7.41
6.27
19.0
39.1
3.8
15

* MEN: metabolisable energy for poultry, CP: crude protein, LYS: lysine, MET: methionine, M+C: methionine plus
cysteine, THR: threonine, LA: linoleic acid, Ca: calcium, Pavail.: available phosphorus, Na: natrium.

In the control group hens received feed mixture
without any additives. The diets in the first and
second experimental groups were supplemented
with 0.5% and 1.0% green tea (Vetservis s.r.o.,

Nitra, Slovakia). Laying hens accepted fodder ad
libitum. All kinds of feed supplements used in the
experiment were homogenously incorporated into
the feed mixture in the feed mill.
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Sample Analysis

Eggs of laying hens of Lohmann Brown strain
were collected regularly one a month (n=30 per
group) and were assessed immediately after
collection. The egg weight (g), specific egg weight
(g/cm®), egg yolk weight (g), egg yolk index, egg
yolk colour (°HLR), albumen weight (g), egg
albumen index and Haugh units (HU) were
evaluated.

All these parameters were detected using routine
methods. Weight parameters were detected using
analytical weighting machine and the growth
intensity and percentage contents were calculated
from weight data. Indexes were calculated as the
length: width ratio. Haugh units (HU) detected
egg quality as relation of albumen weight and egg
weight [100 log.(dense albumen height-1.7x egg

weight®3"+7.6)]. Yolk colour was evaluated using
Hoffman la Roche colour scale (Hoffman-La
Roche, Switzerland). Experiment lasted 16 weeks.

Statistical analysis

Statistical analysis was done using one-way
analysis of variance (ANOVA) with the post hoc
Tukey’s multiple comparison test in the program
SAS.

3. Results and discussion
Table 3 presents the changes in the whole egg

quality, egg yolk and egg albumen qualitative
parameters with green tea powder addition to feed.

Table 3. Influence of green tea (Camelia sativa) supplementation into laying hens feed mixture
on the alterations of Lohmann Brown laying hen’s egg quality

Parameter Groups
Control BD BD+green tea powder 0.5% BD+green tea powder 1.0%

Egg weight (g) 61.19+3.94 60.43+4.09 60.18+4.29
Specific egg weight (g/cm®) 1.08+0.007 1.08+0.006 1.08+0.007

Egg yolk weight (g) 16.64+1.56 16.23+1.64 16.57+1.58

Egg yolk index 47.64+3.42 48.69+4.26 48.84+6.69

Egg yolk colour (°HLR) 6.54+0.55 6.89+0.78 6.78+0.53

Egg albumen weight (g) 38.02+4.10 38.04+4.09 38.39+3.52

Egg albumen index 84.04+16.06 87.67+14.19" 89.42+16.10"
Haugh Units (HU) 79.89+7.26 81.1946.49 84.84+11.99

n=120; BD-basal diet; Values are meanszSD; °HLR-coloured Hoffman La Roche scale; HU-Haugh units; Distinct

superscripts within row=significant difference (P<0.05).

After add of different doses of green tea, egg
weight values were in the order of groups
61.19+3.94; 60.43+4.09; 60.18+4.29 (g+SD). Egg
weight was in the experimental groups lower in
compare with control group. In the treatment
groups with both doses of green tea has been
reported not significantly lower differences
compared to the control group (P>0.05).

The results of study [17] showed a cubic effect on
feed conversion ratio, egg production and egg
weight, due to the black tea factory waste
supplementation into layer diets. In accordance
with our findings [18] indicated a reduction in egg
weight using phytobiotics, though not to a
statistically significant difference. Similarly,
Florou-Paneri et al. [19] after addition of oregano

in accordance with our results recorded in relation
to the weight of the eggs a non-significant impact.
On the other hand, Yang et al. [20] observed after
the addition of green tea significantly negative
impact of phytobiotics. Uuganbayar et al. [21]
indicated statistically significantly lower egg
weight by using of green tea powder supplement,
also. The egg weight tended to decrease with
green tea powder supplementation, while egg
production rate tended to increase in the
experiment of Biswas et al. [22].

Effect of adding of green tea into feed mixture in
both doses caused a non-significant affected yolk
weight. Increasing dietary level of all oil seed
cakes (rapeseed, linseed, and hemp seed) lowered
the yolk percentage and increased the egg white
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percentage in the experiment of Halle and Schone
[23].

A significant reduction in the weight of the yolk,
compared to the control group (P<0.05) was
observed in the groups with addition of 5% and
10% (Camelina sativa) in the experiment of
Cherian et al. [24]. In our experiment, were
recorded among all treatment groups and a control
group a statistically non-significant differences
(P>0.05). Our findings are accordance with Kaya
et al. [17] who reported non-significant
differences. Minor differences in yolk index of
eggs from hens fed a garlic meal in its attempt had
also Yalcin et al. [25] or Canogullari et al. [26].
Adding essential oils of fennel (Foeniculum
vulgare) and ginger (Zingiber officinale) to diets
did not affect on egg index and yolk index
(P>0.05) in the experiment of Nasiroleslami et al.
[27]. In the indicator yolk colour were observed
non-significant differences between the groups.
Shades of yellow colours on the colour scale
Hoffman La Roche were in the normal range for
the add green tea. Radwan et al. [28] on the
contrary with the conclusions of our experiment
detected after the addition of oregano significant
differences in colour shade yolk, but after adding
turmeric effect was significantly pronounced.
Significant increase in the intensity yolk addition
of 2% concentration of green tea also noted Yang
et al. [20], respectively. The results of Kaya et al.
study [17] showed cubic effect on yolk colour due
to the black tea factory waste supplementation into
layer diets. In contrary, the egg yolk colour in all
treated groups was significantly improved in
comparison with control (P<0.05) in the
experiment of Kim et al. [29] by using of water
extract mixtures of A. capillaris, C. sinensis, S.
chinensis and V. coloratum.

In groups with both doses of green tea powder
supplement was albumen weight relatively
balanced. In our experiment, supplementation of
the feed mixture with the green tea powder
statistically significantly affected the albumen
index in both groups compared to the control
group. The results of Kaya et al. study [17]
showed a quadratic effect on albumen index and
Haugh unit score due to the black tea factory
waste supplementation into layer diets.

In the Haugh units parameters, in our experiment,
we found a significantly positive effect of the
supplement in the second experimental group, that
is, at a higher, 1% green tea dose.

In line with our findings green tea powder
treatment had some beneficial effects on egg
quality, especially in the albumen height and
Haugh unit in the experiment of Xia et al. [30].
The albumen height and the Haugh unit (HU) of
hens fed tea polyphenols in dose 200 mg/kg were
higher than those of hens fed the control diet
(P<0.05) in the experiment of Wang et al. [31].
The egg production rate, egg mass, and feed
conversion ratio were significantly improved in all
treatments compared to those of control (P<0.05),
Haugh unit in all treated groups were significantly
improved in comparison with control (P<0.05),
but no significant differences were observed for
egg shell quality in the experiment of Kim et al.
[29]. Haugh unit score was significantly increased
with green tea powder, which accompanied with
the increased albumen height in the experiment of
Biswas et al. [22].

4, Conclusions

The addition of green tea powder slightly
decreased egg weight. Supplementation of the
feed mixture with the green tea powder
statistically significantly affected the albumen
index in both groups compared to the control
group. Addition of a feed mixture with a green tea
powder increased Haugh units in both the tests
groups, however, significantly affected the Haugh
units only in the second treatment group compared
to the control group. The results suggest that the
egg weight, specific egg weight, yolk weight, yolk
index, yolk colour and albumen weight were not
significantly influenced with green tea addition.
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