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Abstract

ARPASOVA, H., ANGELOVICOVA, M., KACANIOVA, M., HASCIK, P, MELLEN, M., CUBON, J,,
KRACMAR, S.: The influence of the plant essential oils on internal qualitative parameters and microbiological indi-
cators of hens eggs content. Acta univ. agric. et silvic. Mendel. Brun., 2010, LVIII, No. 4, pp. 13-22

Essential oils are aromatic oily liquids obtained from plant material (flowers, buds, seeds, leaves,
twigs, bark, herbs, wood, fruits and roots). Besides antibacterial properties, essential oils or their com-
ponents have been shown to exhibit antiviral, antimycotic, antitoxigenic, antiparasitic, and insecti-
cidal properties. In this experiment the effects of supplementation of the diet for laying hens with
thyme and hyssop essential oils on physical and microbiological egg parameters were studied. Hens
of laying hybrid ISA Brown (n =72) were randomly divided at the day of hatching into 3 groups (n=26)
and fed for 41 weeks on diets which differed in kind of essential oil supplemented. In the first expe-
rimental group the feed mixture was supplemented with thyme essential oil addition 0.25ml.kg, in
the second one got hyssop essential oil the same dose of 0.25ml.kg'. The results suggest that the sup-
plementation of thyme essential oil into laying hens diet statistically significantly increased egg al-
bumen weight, egg albumen percentage portion (P < 0.05) and egg yolk colour (9.07¢, 9.47%, 9.06% P
<0.01), compared to the control group and decreased egg yolk percentage ratio. However, the most of
qualitative parameters of internal content egg were not with thyme and hyssop essential oils addition
significantly influenced. Significant differences in microbiological indicators were found among co-
liforms bacteria, enterococci, total number count (P < 0.001), lactobacilli and mesophilic sporulating
aerobes bacteria (P < 0.05).

hens, thyme essential oil, hyssop essential oil, egg albumen, egg yolk, microbiological quality

Animal feed additives are used worldwide for

many different reasons. Some of them help to cover
the needs of essential nutrients and others to in-
crease growth performance (Giannenas et al., 2005).
The use of feed additives is more and more ques-
tioned by the consumers. Therefore, the feed indus-
try is highly interested in valuable alternatives which
could be accepted by the consumers. Probiotics,
prebiotics, enzymes and highly available minerals as
well as herbs can be seen as alternatives (Capcarova
etal., 2008).

Herbs, spices and their extracts (botanicals) have
awide range of activities. They can stimulate feed in-
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take and endogenous secretions or have antimicro-
bial, coccidiostatic or anthelmintic activity. The ma-
jor field of application of herbs is the protection of
animals and their products against oxidation (Wenk,
2003).

Essential oils (EOs) (also called volatile or ethe-
real oils) are aromatic oily liquids obtained from
plant material (flowers, buds, seeds, leaves, twigs,
bark, herbs, wood, fruits and roots). They can be ob-
tained by expression, fermentation, enfleurage or
extraction but the method of steam distillation is
the most commonly used for commercial produc-
tion of EOs (Burt, 2004). The term ‘essential oil’ is
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thought to derive from the name coined in the 16th
century by the Swiss reformer of medicine, Paracel-
sus von Hohenheim; he named the effective compo-
nent of a drug Quinta essentia. An estimated 3000 EOs
are known, of which about 300 are commercially
important-destined chiefly for the flavours and fra-
grances market. It has long been recognised that
some EOs have antimicrobial properties (Ka¢aniova
etal., 2005) and these have been reviewed in the past
as have the antimicrobial properties of spices but
the relatively recent enhancement of interest in
‘green’ consumerism has lead to a renewal of scien-
tific interest in these substances. Besides antibac-
terial properties, EOs or their components have
been shown to exhibit antiviral, antimycotic, an-
titoxigenic, antiparasitic, and insecticidal proper-
ties. These characteristics are possibly related to
the function of these compounds in plants (Burt,
2004). Some essential oils, such as thyme, may be
more suitable as an acaracidal product than others,
such as pennyroyal, for the use within a commercial
poultry system for laying hens (Smith et al., 2009).

Numerous studies have been conducted to eva-
luate the bacterial contamination of shell eggs dur-
ing production and processing by sampling cggs,
equipment, feed and the hens’ reproduction tracts
(Jones et al., 2003). For obvious reasons, the majority
of these studies were focused on incidence or levels
of Salmonella, although a few reports have addressed
other pathogenic microorganisms and spoilage bac-
teria (Knape et al., 2002). Jones et al. (1995) found
Salmonella on 72 % of the environmental samples col-
lected from hen houses, 7.8% of the egg shells be-
fore washing and 1.1% of the egg shells after wash-
ing. These researchers did not find Salmonella in
the contents of any of the eggs that they evaluated
(Jones et al., 1995). The microbiological contami-
nation of egg inside is greatly affected by the abi-
lity of the egg shell to stop the invasion of microor-
ganisms and bacteria from entering the egg through
the shell’s pores. When the cuticle or bloom is de-
posited by the hen on the shell this acts as a barrier
to keep bacteria from entering the egg (Dawson et
al., 2001). Knape et al. (2002) reported that the aero-
bic plate counts from egg rinses decreased by 2.9
and 1.5 log cfu.ml! for in-line and off-line eggs, 10
respectively when counts on eggs at the transfer
belt were compared to counts on eggs after wash-
ing. While these studies and others like them have
provided critical information regarding direct pro-
duct contamination, little attention has been given
to the areas of indirect product contamination.

The aim of this work was to observe the influence
of thyme and hyssop essential oil addition on qua-
litative parameters of yolk and albumen of lay-
ing hens eggs of hybrid ISA Brown in pilot system.
The microbiological indicators monitoring Count
of coliforms bacteria, count of Escherichia coli, count
of Enterococcus, Lactobacillus, total count of microor-
ganisms, count of mesophilic anaerobic sporulat-
ing microorganisms and count of microscopic fungi
were observed.

MATERIALS AND METHODS

Animals, diets and treatments
Hens (n = 78) of the laying hybrid ISA Brown
were randomly divided at the day of hatching into
3 groups (n = 26) and fed for 41 weeks with diet
containing different kinds of essential oils, only.
The composition of the basal diet (BD) fed to the lay-
ing hens is shown in Tab.T.

I: The composition of the basal diet

Component g.kg!

Wheat ground (10.5% CP) 392
Soybean oil 7
Maize ground (8.3 % CP) 230
Soybean extracted ground meal (45% CP, 192
1.5% fat)

Limestone 74
Vitamin-mineral premix 40
Pea ground 35
Rape extrusion 30

1kg of basal diet contained: TU: vit. A, 14071; vit. D3, 3400;
m.j.: vit. K, 4.47; thiamine, 6.37; riboflavin, 7.47; pyridoxine,
43.97; cyanocobalamin, 0.35pg; niacin, 67; panthothenic
acid, 18.21; biotin, 0.15; folic acid, 0.94; lysine, 8.7; methio-
nine, 3.600; Se, 0.1mg; Zn, 85.21; I, 1.00mg; Co, 0,38 mg;
Mn, 116.13; Cu, 14.96; Fe, 210.55 mg

At the beginning of the experiment, the chickens
were placed in a single-level cage battery in groups.
After rearing till the age of 4 months, the hens were
kept in the three - deck cage technology system,
model AGK 200/616. The technology system was in
accordance with requirements specified by the Di-
rective 1999/74 EC. The useful area provided for
one laying hen presented 943.2 cm?. Each cage was
equipped with four nipple drinkers; accession to
feed mixture was ad libitum. To equipment of cage
belonged roosts, place for rooting in ashes - syn-
thetic grass, nest and equipment for shortening
of clutches. The layer hens were kept by the stan-
dard bioclimatic conditions. Hens were fed from 1%
day by the standard feed mixture HYD-10. Laying
hens accepted fodder ad libitum. In the control group
hens received feed mixture without additions, in
the first experimental group the feed mixture was
supplemented with thyme essential oil addition
0.25ml.kg™; in the second one got hyssop essential
oil the same dose of 0.25ml.kg"! (Calendula a.s. Nova
Tlubovria, SR).

Sample analysis

Eggs of laying hens of hybrid ISA Brown were col-
lected regularly once amonth (n =30 per group) and
were assessed immediately after collection. The egg
albumen weight (g), egg albumen content (%), egg
albumen index, Haugh units (HU), egg yolk weight
(g), egg yolk content (%), egg yolk index and egg yolk
color (°HLR) were evaluated.
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Weight parameters were detected using analyti-
cal weighting machine owa labor and the growth in-
tensity and percentage contents were calculated from
weight data. Indexes were calculated as the lenght:
width ratio. Haught units (HU) detected egg quality as
relation of albumen weight and egg weight [100 log.
(dense albumen height - 1.7 x egg weight®7+7.6)].
Yolk color was evaluated using Hoffman la Roche
color scale (Hoffman—-La Roche, Switzerland).

Microbiological indexes

Determination of cfu counts in egg

Plate diluting method was applied for quantita-
tive cfu counts determination of respective groups
of microorganisms in 1g of substrate. Nutrient me-
dium in Petri dishes was inoculated with 1ml of egg
samples on surface in three replications. Homoge-
nized samples of eggs were prepared in advance by
sequential diluting based on decimal dilution sys-
tem application. Stock suspension (10-!) was pre-
pared as follows: 5g of egg content was added to
the test tube containing 45ml of distilled water.
The cells were separated from substrate by shaking
on a horizontal shaker (TEIIIL. Chirana, Piestany) (30
minutes). In this way prepared basic substance was
diluted on to reduce the content of microorganisms
on the level below 300 cfu.

Media and culture conditions

The number of coliforms bacteria was grown in
Endo agar (acrobiosis), at the temperature 37 °C dur-
ing 24 hours. Escherichia coli were grown in Violet red
bile agar (acrobiosis), at 37°C during 24 hours. En-
terococci were grown in Slanetz-Bartley agar (acro-
biosis), at 37°C during 48 hours. Lactobacilli were
grown in Rogosa agar (microacrophillia), at 37°C
during 72 hours. The total number of bacteria was
grown in GTK agar (acrobiosis), at 37°C during 48
hours. The mesophilc sporulating acrobes micro-
organisms were grown in MPA agar (acrobiosis), at
37°C during 48 hours. The composition of these
nutritive substrates was according to the directions
for use declared by the producer (Biomark laborato-
ries). Bacteria were determined according to Holt et
al. (1994).

For determinations of fungal colony-forming
units (cfu) 5g samples of egg were soaked into 45 ml
sterile tap-water containing 0.02% Tween 80 and
then 30 min shacked. Dilutions (from 10-! to 10-5)
in sterile tap-water with 0.02% Tween 80 were pre-
pared and 1-ml aliquots were inoculated on each of
three plates of Czapek-Dox agar with streptomycin
(to inhibit the bacterial growth). Petri dishes were in-
oculated using the spread-plate technique and incu-
bated at 25 °C. Total fungal cfu.g™! counts in samples
were determined after 5 days of incubation.

Statistical analysis

The results of observation were evaluated by
the statistical programme ANOVA, one-way analysis

of variance with the post hoc Tukey multiple com-
parison tests with use of Statgraphics.

RESULTS

Tab. II presents the changes in the egg albumen
quality parameters with plant essential oil addition
to feed.

In the egg albumen weight (P < 0.05) were found
the statistically significant differences between
the experimental group with thyme essential oil and
control group as well as between the experimen-
tal group with thyme essential oil and experimental
group with hyssop essential oil.

Similar percentage portion of egg albumen was
statistically significantly affected by thyme essential
oils supplementation (P < 0.01). Statistically signifi-
cant differences (P < 0.01) between the experimental
groups were found.

Albumen index was not statistically significantly
affected by essential oils supplementation (P > 0.05).

The Haugh units (HU) score revealed a higher
quality of egg albumen in the experimental group of
layer hens fed the hyssop essential oil addition. No
significantly differences (P > 0.05) were found.

Tab. III presents the changes of ISA Brown laying
hen’s egg yolk quality. The egg yolk index value was
not affected statistically significantly after essential
oils application (P > 0.05).

The egg yolk percentage portion was significantly
decreased (P < 0.05) in the experimental group at
thyme essential oil addition. Statistically signifi-
cant differences (P < 0.05) between the experimental
groups were found as well.

The egg yolk colour (°HLR) of analyzed eggs in
experimental group receiving thyme essential oil
enriched diet was significantly higher (9.072, 9.47°,
9.06% P < 0.01), respectively.

The results of egg microbiological quality in
control and experimental groups are shown in
Tab. TV. The highest count of coliforms bacte-
ria was determined in control group and the low-
est count of coliforms bacteria was found in group
with hyssop essential oil. The number of coli-
forms bacteria was confirmed by significant dif-
ferences (P < 0.001) among experimental groups
and control group. No significant differences
(P> 0.05) were found between experimental groups.

The highest number of count Escherichia coli we
monitored in control group and the lowest number
in group with thyme essential oil.

The number of enterococci ranged from 0.154 log
cfu.g in group with thyme essential oil to 2.074 log
cfu.g™! in control group. The number of enterococci
showed significant differences (P < 0.001) between
experimental group with thyme essential oil and
control group and significant differences (P < 0.001)
were found between experimental groups. Simi-
lar differences (P < 0.05) between experimental and
control groups at the number of lactobacilli were
found.
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IL: Influence of thyme and hyssop essential oil addition into laying hens feed mixture on the alterations of ISA Brown laying hen'’s egg weight

and egg albumen quality

Group controtgroup Ot o P e e SEM
Egg weight (g)
mean 58.32 58.74 58.19 0.42
S.D. 4.96 4.96 5.35
CV (%) 8.50 8.45 9.19
minimum 46.1 43.9 44.0
maximum 713 71.8 70.1
Egg albumen weight (g)
mean 37.98% 38.67° 37.87 0.26
S.D. 3.18 3.24 3.40
CV (%) 8.37 8.39 8.98
minimum 30.10 29.4 28.40
maximum 48.80 47.8 47.80
Percentage portion of albumen (%)
mean 65.18 65.87° 65.13* 0.18
S.D. 2.23 2.25 2.11
CV (%) 3.43 3.42 3.24
minimum 59.4 61.1 57.34
maximum 71.86 70.9 72.21
Egg albumen height (mm)
mean 7.95 7.91 7.71 0.10
S.D. 1.12 1.21 1.30
CV (%) 14.05 15.32 16.94
minimum 4 4
maximum 11 11
Egg albumen index
mean 11.57 11.52 11.33 0.18
S.D. 1.86 2.28 2.37
CV (%) 16.04 19.79 20.95
minimum 4.94 5.16 5.84
maximum 15.39 18.03 17.70
Haugh units of egg albumen (HU)
mean 84.97 88.33 86.67 0.57
S.D. 8.66 6.87 5.41
CV (%) 10.19 7.79 6.25
minimum 59.38 76.21 76.52
maximum 99.42 103.36 98.28

Distinct letters in superscripts within a row mean significant differences (P < 0.05); n = 150; Values are means.

The number of lactobacilli ranged from 1.156 log
cfu.g! in group with thyme essential oil to 1.570 log
cfu.g™ in control group and hyssop essential oil as
well. The highest total number of bacteria was found
in control group and the lowest count was in group
with hyssop essential oil. Significant differences (P
<0.05; P < 0.001) at the total number of bacteria were
found between experimental groups and control
group.

The lowest number of mesophilic sporulating
aerobes bacteria was found in group with thyme es-

sential oil and the highest count was in control group
and in group with hyssop essential oil. Significant dif-
ferences (P < 0.05) of mesophilic sporulating aerobes
bacteria were found between experimental group
with hyssop essential oil and control group.

Number of microscopic fungi ranged from 0.079
log cfu.g! in group with thyme essential oil to 0.585
log cfu.g! in group with hyssop essential oil.

No significant differences (P > 0.05) were found at
the number of count Escherichia coli and number of
microscopic fungi.
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11L: Influence of thyme and hyssop essential oil addition on the alterations of ISA Brown laying hen’s egg yolk quality

Group Controtgrowp 0ok e SEM
Egg yolk weight (g)
mean 14.62 14.50 14.64 0.17
S.D. 2.04 1.96 2.07
CV (%) 13.98 13.50 14.10
minimum 9.40 10.20 9.10
maximum 18.50 17.90 19.60
Percentage portion of egg yolk (%)
mean 25.00° 24.64> 25.09° 0.18
S.D. 2.24 2.17 2.05
CV (%) 8.95 8.80 8.15
minimum 17.64 20.04 18.46
maximum 30.27 29.30 30.89
Egg yolkindex
mean 52.29 52.13 51.90 0.52
S.D. 5.68 7.43 5.94
CV (%) 10.88 14.26 11.44
minimum 40.47 41.3 40.0
maximum 65.63 68.75 65.60
Egg yolk color ("HLR)
mean 9.07* 9.47> 9.06* 0.16
S.D. 2.11 1.92 2.00
CV (%) 23.26 20.33 22.15
minimum 5 6 6
maximum 13 13 12.5

Distinct letters in superscripts within a row mean significant differences (P < 0.05); n = 150; Values are means. °HLR - co-
lored Hoffman La Roche scale.

IV: Influence of thyme and hyssop essential oil addition into laying hens on the alterations of ISA Brown laying hen's egg microbiological quality

Group Conu]?(gg_mup BD + ﬂ(j),y;;; cisl:";}tial oil BD+ h%rs;;)g iis;_r}tial oil SEM
Count of coliforms bacteria (log cfu.g-!)
mean 2.46° 0.95 0.320 0.12
S.D. 0.31 0.75 0.37
CV (%) 12.42 212.03 109.66
minimum 1.95 0.00 0.00
maximum 2.03 1.94 0.95
Count of Escherichia coli (log cfu.g')
mean 0.35 0.07 0.30 0.17
S.D. 0.12 8.22 0.58
CV (%) 333.94 316.23 195.70
minimum 0.00 0.00 0.00
maximum 2.51 0.70 1.80
Count of enterococci (log cfu.'g)
mean 2.07% 0.15° 1.702 0.19
S.D. 0.51 0.52 0.75
CV (%) 24.40 61.28 44.04
minimum 1.30 0.00 0.60

maximum 2.88 1.87 2.80
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BD -

BD + thyme essential oil

BD + hyssop essential oil

Group Control group 0.25ml kg’ 0.25ml kg’ SEM
Number of lactobacilli (log cfu/g)
mean 1.57 1.16° 1.57 0.15
S.D. 0.57 0.25 0.57
CV (%) 36.11 21.63 36.11
minimum 0.69 0.78 0.69
maximum 2.32 1.53 2.32
Total number count (log cfu.g)
mean 3.225% 2.233b 2.075° 0.19
S.D. 0.38 1.04 0.41
CV (%) 11.69 46.92 19.67
minimum 2.49 0.00 1.43
maximum 3.70 3.42 2.54
Count of mesophilic sporulating aerobes bacteria (log cfu.g)
mean 2.436° 2.242b 2.437= 0.19
S.D. 0.593 0.989 0.186
CV (%) 26.179 44.112 7.633
minimum 2.29 0.17 2.09
maximum 3.67 3.30 2.67
Count of microscopic fungi (log cfu.g-')
mean 0.578 0.079 0.585 0.20
S.D. 0.975 0.128 0.804
CV (%) 168.781 163.03 136.75
minimum 0.00 0.00 0.00
maximum 2.42 0.39 2.13

Distinct letters in superscripts within a row mean significant differences (P < 0.05); n = 10; Values are means.

DISCUSSION

The results of this experiment indicated that
the majority of parameters of egg internal content
quality were not significantly influenced by supple-
mentation of laying hens with thyme and hyssop es-
sential oils.

Boliitkbasi and Erhan (2007) found that feed con-
version and egg productions of laying hens were im-
proved by thyme supplementation at level 0.1 and
0.5%.

In our experiment was egg albumen weight po-
sitively influenced by thyme essential oil addition.
Contrary Sahinler et al. (2005) showed that egg albu-
men weight, egg weight, and egg production were
not affected by Ferula eleaochytris root powder treat-
ment. Yucca supplementation to the diet did not af-
fect feed intake, egg production, feed conversion ef-
ficiency, body weight gain, egg shell, white weight,
shell thickness and shape index but significantly
reduced number of cracked eggs in experiment of
Kutlu et al. (2001).

The addition of flax seed to diets in experiment of
Basmacioglu et al. (2003) did not cause any negative
effect on albumen ratio, egg yolk and egg shell qua-
litative parameters. The egg production of hens fed
a diet containing 4.32% flax seed was significantly
higher than the controls. The percentage portion of

albumen was in our experiment significantly higher
in experimental group with thyme essential oil sup-
plementation.

Alike Yalcin et al. (2006), or Yalcin et al. (2007) re-
ported no significant effect on egg production, egg
shell quality and egg albumen index by garlic pow-
der addition.

There were observed no significant differences
in albumen index and yolk index of eggs for layers
fed by diets containing green tea powders (P > 0.05)
in experiment of Uuganbayar et al. (2006). These re-
sults are in agreement with findings of our experi-
ment.

The addition of 3ml.kg! Nigella sativa oil to laying
hens feed led to a significant decrease in the Haugh
unit of the egg in experiment of Boliikbasi et al.
(2009).

In our experiment was not recorded any signifi-
cant differences among the groups in Haugh Units
(P > 0.05). Our results are in agreement with Yalcin
et al. (2006), or Uuganbayar et al. (2006) in the expe-
riment of which garlic powder addition showed no
significant difference. Hosseini et al. (2008) present
the lowest Haugh unit and shell thickness with 10%
safflower seed supplementation but the different
treatments were not statistically significant.
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In the experiment of Sahinler et al. (2005) egg yolk
weight was not affected by Ferula eleaochytris supple-
mentation, this is in agreement with results of our
experiment. Yalcin et al. (2006) recorded in this pa-
rameter no significant influence of phytobiotics
complement too. There was a significant reduction
in egg yolk cholesterol concentration when the die-
tary level of garlic powder was increased from 0 to
10g.kg!. Yucca supplementation to the dict did not
affect yolk weight (Kutlu et al., 2001).

The addition of flax seed to diets did not cause any
negative effect on egg yolk ratio in experiment of
Basmacioglu et al. (2003). There were significant ef-
fects of dietary treatments on yolk rate of egg in ex-
periment Boltikbasi and Erhan (2007). Hens receiv-
ing the diets containing 1% thyme had significantly
lower yolk rate compared to those fed the control
and the diet containing 0.1 and 0.5% thyme. These
results are in accordance to our experiment in
which thyme essential oil addition significantly de-
creased yolk rate.

Supplementation of poultry diets with antioxi-
dant substances seems to be an efficient tool for im-
proving the oxidative stability of eggs. The effect of
dietary tocopheryl acetate supplementation on en-
hancing lipid stability in egg yolk has been repea-
tedly reported (Lopez-Bote et al., 1998). The use of
aromatic plant extracts including thyme (Botsoglou
etal., 1997) and rosemary (Galobart et al., 2001) have
also been demonstrated to delay lipid oxidation in
eggs when used in hen feeding.

Results of Botsoglou et al. (2005) showed no sig-
nificant differences in egg production, feed intake,
feed conversion ratio, egg weight and shape, yolk
shape, Haugh units and shell thickness among treat-
ments. Similarly in the experiment of Yalcin et al.
(2006) garlic powder addition did not significantly
affect egg yolk index. In the experiments of Bot-
soglou et al. (2005) or Uuganbayar et al. (2006) re-
sults showed no significant differences in yolk in-
dex. In our experiment was not recorded significant
different among the groups too.

In the experiment Botsoglou et al. (2005) yolk
color was significantly improved in the saffron at
20mg.kg! diet SAF group compared to all other
groups. These results agree with our experiment, in

which thyme essential oil addition significantly in-
creased egg yolk color.

Possible transfer of the antioxidant constituents of
the essential oil of oregano or tocopherol into hen
organism through feeding might inhibit the chain
reaction involved in oxidation of the consumed li-
pids, thus decreasing the oxidation products trans-
ferred into the yolk (Florou-Paneri et al., 2005).
The higher malondialdehyde found increased oxi-
dative stability of egg yolks when a thyme extract
was fed to laying hens (Botsoglou et al., 1997). In per-
tinent studies with extracts of other aromatic plants,
Galobart et al. (2001) found that the dietary sup-
plementation of a rosemary extract to laying hens
had no effect on lipid oxidation of eggs. In contrast,
Krause and Ternes (2000) and Botsoglou et al. (1997)
observed an improvement of the oxidative stability
of egg yolk when carnosic acid, the main antioxi-
dant constituent of rosemary, and a thyme extract,
respectively, were used as dietary supplement in lay-
ing hens.

In our study were found all microorganisms
which were monitored and these results are not in
agreement with others authors.

Dawson et al. (2001), reported, that microbio-
logical contamination, quality and factors of albu-
men and yolk are very important. Egg white con-
tains a low concentration of the enzyme lysozyme.
This enzyme has been shown to have the capabi-
lity of breaking down the cell walls of some bacte-
ria. Egg white also has a high pH which acts as a re-
tardant for bacteria growth. Other enzymes are also
found in egg yolk (peptidase, catalase, amylase, etc.)
which help to keep it free from bacteriological con-
tamination. In addition, the egg yolk has a coating
called the vitelline membrane which also protects
it. Thus, egg albumen and yolk have many defense
mechanisms which help prevent microbiological
contamination. Dawson et al. (2001) also state, that
when eggs are washed, this removes most if not all
of the cuticle from the shell surface. Thus, bacte-
ria have an easier time entering the egg after wash-
ing. Even when the cuticle is removed, the two inner
shell membranes help prevent bacteria from enter-
ing the egg. These barriers provide a good line of de-
fense against invading bacteria.

SUHRN
Vplyv rastlinnych silic na parametre a mikrobiologicku kvalitu vnttorného obsahu vajec
nosnic

Cielom préace bolo sledovanie i¢inkov krmiv pre nosnice s pridavkom tymianovej a yzopovej silice
v mnozstve 0.25ml.kg' na hmotnost vajec, vaje¢nych bielkov a kvality zItka. V praci bola dalej sledo-
vand mikrobiologicka kvalita vajec po aplikécii esencidlnych olejov do krmiva. Nosnice hybridu ISA
Brown (n = 72) boli ndhodne rozdelené v deti vyliahnutia do troch skupin (n = 26) a kfimené po dobu
41 tyzdiiov s rozdielnym druhom pridaného esencidlneho oleja. Vajcia nosnic boli zbierané pravi-
delne, v dennych intervaloch a raz mesaéne (n = 30 v kazdej skupine) boli bezprostredne po odbere
analyzované. Hodnotend bola hmotnost vaje¢ného bielka (g), obsah vaje¢ného bielka (%), index vaje¢-
ného bielka, Haughove jednotky (HU), hmotnost vaje¢ného zltka (g), obsah vaje¢ného zltka (%), index
vajetného zltka a farba ZItka ("HLR). Z mikrobiologickych parametrov boli sledované po¢ty koliform-
nych baktérii, po¢ty buniek Escherichia coli, po¢ty buniek rodu Enterococcus, Lactobacillus, celkovy pocet
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mikroorganizmoyv, poget mezofilnych anaerébne sporulujicich mikroorganizmova poget mikrosko-
pickych htb. Statisticky vyznamné rozdiely boli zistené medzi experimentalnymi skupinami a v sku-
pine s pridavkom tymidnovej silice a kontrolnou skupinou v hmotnosti vaje¢ného bielka (P < 0,05).
Podobne percento vaje¢nych bielkovin bolo 3tatisticky vyznamne ovplyvnené pridavkom tymianovej
silice (P <0.01). Vy3sic hodnoty Haughovychjednotick (HU) ukazali vy3siu kvalitu vajeénych bielkovin
v experimentélnej skupine nosnic kfmenych zmesou s tymianovou aj yzopovou silicou, ale rozdiely
neboli v porovnani s kontrolnou skupinou statisticky vyznamné (P > 0,05). Vindexe vaje¢ného bielka
aindexe hodnoty zltka neboli dosiahnuté statisticky vyznamne rozdiely po aplikacii éterickych olejov
(P > 0,05). Percentudlny podiel vaje¢ného zltka sa vyrazne znizil (P < 0,05) v experimentalnej skupine
s pridavkom tymianovej silice. Farba vaje¢ného Zltka (° HLR) analyzovanych vajec v experimental-
nej skupine obohatenych tymianovym éterickym olejom bola vyznamne vy33ia (P < 0,01). Najvy3si
pocet koliformnych baktérii bol zisteny v kontrolnej skupine a najniz3i po¢et koliformnych baktérii
bol zisteny v skupine s yzopovym éterickym olejom. V poéte koliformnych baktérii boli potvrdené
Statisticky vyznamné rozdiely (P < 0,001) u experimentalnych skupin v porovnani s kontrolnou sku-
pinou. Najvy3si pocet bunick Escherichia coli bol zaznamenany v kontrolnej skupine, a najniz3i po-
¢et bol v skupine s tymianovou silicou. Pocet enterokokov v skupine s tymianovym éterickym ole-
jom bol 0,154 log cfu.g™, najvy33i poCet ato 2,074 log cfu.g™! bol zaznamenany v kontrolnej skupine.
Pocet enterokokov ukazal statisticky vyznamné rozdiely (P < 0,001) medzi experimentalnymi skupi-
nami, vyznamné rozdiely (P < 0,001) boli zistené aj medzi experimentilnou skupinou s pridavkom
tymianovej silice a kontrolnou skupinou. Podobné rozdicly boli zistené v pocte laktobacilov medzi
experimentdlnymi skupinami a kontrolnou skupinou (P < 0,05). Po¢ty laktobacilov sa pohybovali
v rozmedzi od 1,156 log cfu.g™! v skupine s tymianovym éterickym olejom do 1,570 log cfu.g™ v kon-
trolnej skupine a tiez v skupine s yzopovym éterickym olejom. Najvy3si celkovy pocet baktérii bol
zisteny v kontrolnej skupine a najnizsi po¢et bol v skupine s yzopovym éterickym olejom. Statisticky
vyznamné rozdiely (P < 0,05; P < 0,001) boli zistené v celkovom poéte baktérii medzi experimental-
nymi skupinami a kontrolnou skupinou. Najniz3i poet mezofilne aerébne sporulujicich baktérii sa
zaznamenal v skupine s tymianovym éterickym olejom, vy33i pocet bol v kontrolnej skupine a v sku-
pine s yzopovym éterickym olejom. Vyznamné rozdiely (P < 0,05) v po¢te mezofilne anaerébne spo-
rulujdcich baktérii boli zistené medzi experimentélnou skupinou s tymianovym éterickym olejom
a kontrolnou skupinou, ako aj medzi experimetnalnymi skupinami navzajom. Po¢et mikroskopic-
kych hub bol vrozmedzi 0d 0,079 log cfu.g! v skupine s tymianovou silicou do 0,585 log cfu.g! v sku-

pine s yzopovou silicou.
sliepky, tymianovy esencialny olej, yzopovy esencidlny olej, bielok, zltok, mikrobiélna kvalita
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