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EFFECT OF THE YEAST CULTURE FEED ADDITIVE ON PRODUCTIVITY AND
EGG QUALITY OF LAYING QUAILS
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Summary. It is known that mananooligosaccharides contained in the cell walls of yeast have certain prebiotic
characteristics, therefore, yeast cultures have been used as prebiotic feed additives.

Objective of performed study were to investigate the effect of the novel feed additive Diamond V XPls Yeast
Culture on productivity and egg quality of laying quails.

Investigations with laying quails Coturnix coturnix japonica were carried out at the Research Laboratory of
Biological Diversity and Technologies of Vilnius Pedagogical University, Lithuania, and under field conditions on the
quail farm of JSC ,,Vilniaus Paukstynas”

For the trial the quails were divided into 3 groups with 2 replicates in each group. The quails of the trial groups 2
and 3 received the feed additive from the age of 6 weeks throughout the entire production period till 28 weeks of age. In
the trial group 2 the dose of Diamond V XPls was 0.2%, and in the trial group 3 it was 0.4% from the weight of feed.

Addition of Diamond V XPIs Yeast Culture to the feed of layer quails had positive influence on various parameters
of productivity of laying quails and quality parameters of quail eggs. Most important parameter influencing economical
results of layer quail farming is average egg production per quail and intensity of lay during the production cycle. The
feed additive Diamond V XPIs Yeast Culture had influenced sustainability of egg production keeping the production at
high level during the period of 20-28 weeks of age, while in the control group egg production started decreasing
already at 20 weeks of age. This resulted in significantly higher total number of eggs received in the trial groups.
Intensity of lay in group 3 was higher by 15.35 % and average egg production per quail was higher by 4.62 eggs in
comparison with the control group. There was some positive influence on various parameters of eggs quality.

Keywords: prebiotics, yeast culture, laying performance, egg quality, quails.

MIELIU KULTUROS PRIEDO POVEIKIS PUTPELIY DEDEKLIYJ PRODUKTYVUMUI IR
PRODUKCIJOS KOKYBEI

Ramuné Cepuliené, Diana Gudavi¢iiite, Vytautas Semagka, Rasa Bobiniené, Inga Kepaliené,
Danius Vencius, Vytautas Sirvydis

Vilniaus pedagoginis universitetas

Studentu g. 39, LT-08106 Vilnius, tel. +370 5 275 1343, el. pastas: ramune.cepuliene@vpu.lt

Santrauka. Zinoma, kad mieliy lasteliy sienelése esantys mananooligosacharidai pasizymi tam tikromis
prebiotinémis sgvybémis, todél mieliy kultdiros vis plac¢iau naudojamos kaip prebiotiniai pasaro priedai.

Darbo tikslas — istirti mieliy kultiiros ,,Diamond V XPIs* poveiki japoniniy putpeliy (Coturnix coturnix japonica)
produktyvumui ir produkcijos kokybei.

Tyrimai atlikti Vilniaus pedagoginio universiteto Biologinés jvairovés ir technologijy laboratorijoje, o gamybinémis
salygomis — AB Vilniaus paukstynas.

Bandymui sudarytos trys grupés, su kiekviena grupe bandymas pakartotas du kartus. Pirma grupé buvo kontroliné,
kitos dvi — bandomosios. Bandomuju grupiy putpelés buvo lesinamos tokios pat sudéties ir maistingumo lesalais, kaip ir
kontrolings, tik Sie lesalai buvo papildyti mieliy kultiiros ,,Diamond V XPls* priedu: antrai grupei dozé buvo 0,2 proc.,
o treciai — 0,4 proc. lesaly masés. Mieliy kultiros prieda bandomyjy grupiy putpelés gavo nuo 6 iki 28 amziaus savaités.

Putpeliy dedekliy lesaly mieliy kultiiros priedas ,,.Diamond V XPls* teigiamai veiké bandomuyju grupiy putpeliy
produktyvuma ir kiausiniy kokybés rodiklius. Vieni svarbiausiy produktyvumo rodikliy, turiniy itakos ekonominiams
gamybos rezultatams, yra vidutinis putpelés déslumas ir déslumo intensyvumas viso gamybos ciklo metu. Misy tirtas
mieliy kultiiros priedas ,,Diamond V XPls“ turéjo itakos putpeliy déslumui. Ypac zenkliai bandomyjy grupiy putpeliu
déslumas padidéjo vélesniais déslumo laikotarpiais — 20—28 amziaus savaitg, o kontrolinés grupés putpeliy déslumas
émé ryskiai mazéti nuo 20 savaités. Dél mieliy kultiros priedo ,,Diamond V XPls* poveikio bandomosiose grupése
buvo surinkta daug daugiau kiausiniy palyginti su kontroline grupe, treCios grupés putpelés kiausinius déjo 15,35 proc.
intensyviau, o vidutinis kiekvienos putpelés déslumas buvo 4,62 kiausiniais didesnis. Nustatytas ir teigiamas poveikis
kai kuriems kiausiniy kokybés rodikliams.

RaktaZodZiai: prebiotikai, mieliy kultora, putpelés, déslumas, kiau$iniai.
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Introduction. Society‘s concern about food safety
has forced a ban on the use of antibiotics in feed.
Consequently, the interest in alternative feed additives of
natural origin, fostering productivity of animals and their
resistance to diseases without causing any danger to
human health as well as the safety of food products, has
been increasing (Ewing and Cole, 1994; Verstegen,
2005; Mordenti, 2005)

The following possible alternatives have been
selected: probiotics, prebiotics (non-digestible
oligosaccharides), organic acids, enzymes, and vegetable
substances influencing the activeness of microorganisms
(Verstegen, 2005; Sirvydis et al., 2006)

Inclusion of probiotics — live benign bacterial cultures
into the animal feed was the first tested alternative to
antibiotic growth promoters (AGP) (Breves et al., 1997).
Probiotics are widely used in fermented food products for
humans. Bacterial species like some Bifidobacteria (B.
breve, B. infantis, B. longum, B. bifidum and B.
adolescensis), Lactobacillus (L. acidophilus ir L.
paracasei), Enterococcus (E. faecium ir E. faecalis) as
well as Saccharomyces boulardi are actually used for
these purposes (Guarner and Schaafsma,1998). Research
of the influence of probiotics on human health had proven
that they are easening recovery from some intestinal
diseases, limiting enzymatic activity of pathogenic
bacteria and have beneficial effect on the immune system
(Verstegen, 2005).

Other alternative taken into consideration by
researchers were prebiotics — polysaccharides which are
not hydrolized and not resorbed in the small intestines and
therefore reach the colon where they are fermented by a
specific group of indigenous bacteria. Prebiotics were
defined as '"non-digestible food ingredients that
beneficially affect the host by selectively stimulating the
growth and/or activity of one or a limited group of
bacteria in the colon, leading to an improvement in host
health" (Gibson and Roberfroid, 1995). So, prebiotics are
used in order to provide a substrate for beneficial bacteria
of gastrointestinal tract (Bifidobacterium spp., Lactobacil-
lus spp., etc.). Most of the substances investigated so far
were forms of carbohydrates (Mordenti, 2005; Verstegen,
2005; Gibson and Roberfoid, 1995). It is known that main
substates of fermentation for intestinal microflora are non
digestible oligosaccharides and non starch
polysaccharides ( Bauer ef al., 2006).

Sources of natural prebiotics are the seeds of
leguminosae (soya, peas, broad beans, lupins), yeasts in
whose cell walls there is a high contens of mannano-
oligosacharides (MOS) well known for their prebiotic
activity.  Synthetic prebiotics are obtained from
polymerization of the dysaccharides or from complex
carbohydrates (fructo-oligosaccharides, galacto-
oligosaccharides: FOS and GOS) via enzymatic hidrolysis
(Mordenti, 2005).

Prebiotics in human diets have been shown to bring
out "bifidogenic" effects and a shift in microbial meta-
bolism from "proteolytic" to the more favourable
"saccharolytic" (Gibson and Roberfroid, 1995).

This stimulation of saccharolytic activities leads to a
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reduced formation of toxic substances, such as ammonia,
hydrogen sulfide, indoles and secondary bile acids.
Another aspect of the potential usefulness of
oligosaccharides as prebiotics is their immuno-
modulating effect. Indeed, mannose oligosaccharides ha-
ve been shown to agglutinate pathogens and to function as
an alternative to at least part of the AGP effect (Spring
and Privulescu, 1998).

Another option was to use combined products
synbiotics, defined (Salminen et al., 1998) as "one
mixture of probiotics and prebiotics influencing
favourably the host, improving the survival and the
colonization of the probiotics in the gastrointestinal tract
through one selective stimulation of the growth and/or
activating the metabolism of one or of a limited number
of bacteria promoting the wellbeing and health of the
host". In fact, at least for this synbiotic approach, the
prebiotics should stimulate the survival and the metabolic
activity of the probiotic flora, they should derive an
exaltation of the probiotic effect of the bifidobacteria, of
the lactic bacteria and also of yeasts.

The experiments on animals often give interesting
results but it is not easy to distinguish if the effectiveness
is related to one or to the other of the principles studied or
their association.

In any case one aspect is sure and important: neither
the prebiotics nor the probiotics and their association are
no source of worry for man and animals: they are safe
(Mordenti, 2005)

From studies in experimental animals, it has been
shown that non-digestible oligosaccharides (NDO) and
other fermentable carbohydrates can improve mineral ab-
sorption (e.g., calcium and magnesium) probably by in-
creasing their solubility in the intestine resulting from
microbial fermentation.

Trials performed in the USA and other countries have
shown that MOS can improve growth and feed conversion
ratio (FCR) in chickens. In order to exert their action on
immunology, it should be noted that this NDO needs to
act before fermentation and/or has to escape fermentation.
It is stated that MOS is not fermented and can prevent
bacterial infection via a mechanism which is quite
different from that of antibiotics (Spring and Privulescu,
1998)

Prebiotic feed additives separately or in combination
with probiotics are often included into the poultry feeding
schemes. It was scientifically proven that they can
increase productivity, weight gain and improve feed
conversion in broilers (Gibson and Roberfroid, 1995; Lan
et al., 2007; Yalcinkaya et al., 2008). Previous research of
our group had also proven that prebiotic feed additives
can accelerate growth of chicken, improve quality of
broiler meat and have positive influence on some
biochemical parameters of blood in broiler chicken
(Sirvydis et al., 2006). It was also shown that
oligosaccharide feed additives can have an influence on
quality parameters of quail meat (Gardzielewska et al.,
2004).

Little or no report about applications of prebiotics on
layer performance was available. In the study of Chen P.
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and Chen.T supplementing prebiotic had increased
(P<0.05) egg production by 6.49% in 27 week-old layers,
and by 13.35% in 57 week-old layers. Increase of 6.10%
in the weekly cumulative egg weight per bird was
observed after three weeks of feeding. In older layers (57
weeks of age), even higher increase of 12.50% was
recorded. After a 4-week feeding trial, layers fed with
prebiotic supplementation produced more eggs than the
controls (by 2.63% at 27 weeks and by 13.35% at 57
weeks). An improvement (P<0.05) of feed conversion
ratio was also observed in the older layers fed with
prebiotic supplementation. No differences (P>0.05) in
average egg weight and albumen quality upon storage
among trial and control groups were observed in this
experiment. It was also recorded that egg shells from
older layers fed the prebiotic supplementation were
stronger (P<0.05) than those from the controls. The
results also demonstrated lower serum cholesterol levels
in trial group layers and lower (P<0.05) yolk cholesterol
levels (Chen and Chen, 2005).

It is known that mananooligosaccharides contained in
the cell walls of yeast have certain prebiotic
characteristics. Therefore, the preparations of yeast and
various yeast cultures have been used as prebiotic feed
additives. One of such preparations is Diamond V XPls
Yeast Culture which is a feed additive derived from a
fermentation process of cereal grains, fermentation by-
products and yeast (S. cerevisiae). In addition to the yeast
cell wall mananooligosaccharides it is containing some

Table 1.The scheme of the trial with laying quails

valuable products of metabolism due to an additional
fermentation in the production process.

Diamond V Yeast Culture is a popular feed additive
improving performance and production parameters in
cattle, swine and poultry.

Objective of performed study were to investigate the
effect of the novel feed additive Diamond V XPls Yeast
Culture on productivity and egg quality of laying quails.

Materials and methods. Investigations with laying
quails Coturnix coturnix japonica were carried out at the
Research Laboratory of Biological Diversity and
Technologies of Vilnius Pedagogical University,
Lithuania, and under field conditions on the quail farm of
JSC ,,Vilniaus Paukstynas”

For the trial the quails were divided into 3 groups with
2 replicates A and B in every group. Each replicate
contained 30 quails (Table 1). The first group was the
control group, and the others were the trial ones. Quails of
both trial and control group were fed standard feed P—4-2
produced by Kauno Gridai feedmill. The quails of the
trial groups received the feed of the same composition
and nutritional value as the quails of the control group but
supplemented with the yeast preparation Diamond V
XPls. The quails of the trial groups received this
preparation additive from the age of 6 weeks throughout
the entire production period till 28 weeks of age. In the
trial group 2 the dose of Diamond V XPls was 0.2%, and
in the trial group 3 it was 0.4% from the weight of feed.

. . - Number of laying quails
Group | Replicates | Type of group Feeding characteristics in a group
1 g ggﬁgg} F — (feed without Yeast Culture) gg
) A Trial F+ Diamond V XPls Yeast Culture, inclusion 30
B Trial rate 0,2% (from the weight of feed) 30
3 A Trial F+ Diamond V XPls Yeast Culture, inclusion 30
B Trial rate 0,4% (from the weight of feed) 30

Note: F- standard combined feed; A — replicate; B — replicate.

The quails were kept in cages. Keeping and care
conditions in all the groups of quails were equal and met
zootechnical requirements which are valid in Lithuania.

The quails’ intensity of lay was determined each day
during the trial period from 8 to 28 weeks of age,
separately in groups and replicates by collecting, counting
eggs and weighing the total weight of collected eggs on
the farm site. Intensity of lay of an average quail in the
replicates of all the groups was calculated.

Quality of the quail eggs was determined by the
method of morphological and physical chemical analysis,
following standard methodologies. The researches on the
eggs were carried out when the quails were at the age of
8, 12 and 19 weeks. In the replicates of the groups, the
individual weight of the quail eggs was determined, by
weighing with presision scales. The Haugh units were
calculated following the formula: HU = 100 log (H + 7,57
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—1,7W %7, (H — the height of the egg white; W - the egg
weight). The amount of dry substances, fats and proteins
in the egg yolk and white was determined following the
methodologies LST ISO 1443:2000 and LST ISO
1523:1998. Data were analysed by ANOVA with the
statistic software JMP (Version 5,1, SAS Insitute).
Diferences between means were tested for significance by
t-test.

Quails had ad libitum access to water from automatic
equipment. The quails were kept in cages. Husbandry
conditions for quails were complying with good
commercial practices and with the Law of the Republic of
Lithuania on the Care, Keeping and Use of Animals as
well as secondary legislation — Order of the State Food
and Veterinary Service of the Republic of Lithuania ,,On
Veterinary Regulations on Breeding, Handling and
Transportation of Laboratory Animals®“ and ,,On the Use
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of Laboratory Animals in Scientific Experiments (LAW
ON THE CARE, WELFARE AND USE OF ANIMALS
2002).

Results and discussion. Egg quality and productivity
are the most important parameters for both producers and
researchers (Yuan et al.,, 1994). Egg quantity and quality
are dependent on assimilation of nutrients in the organism
of layers, because major amount of energy from feed is
used for production of eggs (Robinson et al., 1998).
Results of our trial show that addition of Diamond V XPlIs
Yeast Culture to the quail feed had increased egg
production in quails. During all the trial periods both
average egg production per quail and intensity of lay were

higher in trial groups in comparison with the control
group.

Egg production increase in the trial groups became
more pronounced in later periods of the trial (20-28
weeks). During the period of 20-23 weeks of age in the
trial group 2 average egg poduction per quail was higher
by 3.42 eggs and in trial group 3 — higher even by 4.62
eggs in comparison with the control group. Positive
tendency was also observed in the trial groups 2 and 3
during the period of 24-28 weeks of age — average egg
production per quail was higher accordingly by 3.58 eggs
and by 2.29 eggs in comparison with the control group
(Table 2).

Table 2. Average egg production of quails and intensity of lay

Age of Feeding characteristics

quails in | Lay parameters F — (feed without yeast | . F+D1amond v OXPIS’ . F+I?1amond v E(Pls,

weeks culture) inclusion rate 0, 2% (from | inclusion rate 0, 4% (from

the weight of feed) the weight of feed)

Average egg production 19.72 22.07 22.80

18-11 |per quail, pcs
Intensity of lay, % 73.03 81.75 84.45
Average egg production 25.09 25.72 26.50

12-15  |per quail, pcs
Intensity of lay, % 89.41 91.86 94.64
Average egg production 27.28 28.42 29.31

16-19  |per quail, pcs
Intensity of lay, % 88.02 91.69 94.58
Average egg production 23.34 26.76 27.96

20-23  |per quail, pcs
Intensity of lay, % 77.80 89.16 93.15
Average egg production 21.88 25.46 24.17

24-28 |per quail, pcs
Intensity of lay, % 70.58 82.14 77.95

Percentage of intensity of lay in the trial groups was
already quite high in the initial period of 8-11 weeks of
age. In trial group 3 it was higher by 11.42% in
comparison with the control group. Especially big
increase in the intensity of lay was observed in the 2 last
periods of the trial. During the period of 20-23 weeks of
age in trial group 2 this parameter was higher by 11.36%
and in trial group 3 — by even 15.35% and accordingly
during the period of 24-28 it was higher by 11.56% and
7.37% in comparison with the control group (Table 2).
The results obtained in the trial show that quails of all
groups were coming into the peak of lay at the age of 16-
19 weeks of age. At later periods intensity of lay in the
trial groups was remaining at quite high level and started
decreasing only after 23 weeks of age. However in the
control group quails intensity of lay started going down
significantly already at 20 weeks of age (Picture 1).

These results suggest that addition of Diamond V
XPIs Yeast Culture to the quail feed of the trial groups
had resulted in keeping intensive lay performance for
much longer period after reaching the peak in comparison
with the control group. In fact quails of the trial groups
were keeping intensive lay parameters for approximately
4 weeks longer than the control group quails (Picture 1).
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Accordingly this higher lay performance data in trial
groups had resulted in higher total egg weight during the
trial period in comparison with the control group. During
the total period of the trial (8—28 weeks) the total egg
weight in group 2 was higher by 2036 g and in group 3 by
2944 g in comparison with the control group where total
egg weight during the trial was 35402 g

Individual weight of eggs which was measured in the
laboratory conditions in both trial groups was very similar
or even slightly lower in comparison with the weight of
control group eggs. It was found that at the periods of 8
and 12 weeks in group 3 it was higher by 0.53-1.04%
(P<0.05), but in group 2 — lower in comparison with
control group (P<0.001) (Table 3).

These results show that total egg weight was higher
due to higher lay performance resulting in bigger number
of eggs, not due to the increase of individual weight of
eggs.

Same tendency was observed analysing the weight of
egg yolk and egg white. Yolk weight of eggs of the trial
group quails was lower in comparison to the control
group (P<0.001). Weight of yolk of individual eggs was
not correlating clearly with the addition of XPls.
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Picture 1. Intensity of lay in quails , %
Table 3. Weight of individual eggs, g
Group . i Age of quails in weeks
No. Feeding characteristics 3 B 19
F—
1 (feed without yeast culture) 10.83+0.082 11.97 £0.085 12.17 £0.062
F+Diamond V XPls,
2 inclusion rate 0, 2% 10.69 £0.015 11.53 £0.081*** 12.08+0.065*
(from the weight of feed )
F+Diamond V XPls,
3 inclusion rate 0, 4% 10.89 £0.152* 12.09 £0.139%* 11.92 £0.081%*
(from the weight of feed )

Note: The difference between the control and respective trial group was statistically significant:

*P<0.05, *** P<0.001.

However weight of egg white was 3.10% (P<0.05)
higher in the trial group 3 at 12 and 19 weeks of age and
in the trial group 2 it was higher by 2.82% (P<0.05) at 19
weeks in comparison with the control group ( Table 4).

Egg shell quality is an important parameter for
producers as it is easier to handle and transport eggs with
thicker shell. For having thick egg shell it is important to
ensure good absorption of calcium and some other
minerals from the feed in the GIT of quails. H.S.Zeweil
had reported that addition of yeast culture to the feed of
layer hens had positive influence on thickness and weight
of egg shells (Zwell, 2007). Shell weight was measured in
the trial and was significantly higher by 2,24-6,27%
(p<0.01) in the trial groups 2 and 3 at the age of 8 and 12
weeks in comparison with the control group (Table 5).

Egg Shape Index is also one of the important
parameters. Eggs with higher Index have more round
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shape, better yolk and white ratio, more dry substance and
therefore have higher nutritional value. Haugh units were
also measured during the trial. Haugh units are describing
egg freshness, based on the thickness of the albumen.
Aksoy et al. is describing that this parameter was
decreasing with age of quails (Aksoy et al., 2007). Results
of our trial show that the Egg Shape Index in the trial
groups was slightly higher at the beginning of lay — at 8
weeks of age. In the trial group 2 this index was higher by
0.95% and in group 3 — by 0.34% in comparison with the
control group. At later periods of the trial this parameter
was close to that of the control group quail eggs (Table 6).

Haugh units in the trial group eggs was higher at all
age periods during the trial in comparison with the
controls. Biggest difference of 2.49 % was observed at 12
weeks of age in group 3 (Table 6).
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Table 4. Weight of yolk and white of individual eggs, g

Group |Feeding - Age of qiusuls in weeks =
No. |characteristics Yolk White Yolk White Yolk White
1 F = (feed without | 5 )¢ 16 054 [6.44 £0.062| 3.8740.065 | 6.99+0.061 | 4.01 £0.031 | 6.76 +0.120
yeast culture
F+Diamond V
2 XPls, inclusion 3 160 059| 6.24 40.117 | 3.52£0.060%*% | 6.87=0.063 | 3.92 £0.054* | 6.95 £0.066*
rate 0, 2% (from
the weight of feed)
F+Diamond V
3 XPls, inclusion 3 59,0 05 |6.340.098%| 3.6920.050%* | 7.21+0.112% |3.76 £0.058**| 6.97 0.065*
rate 0, 4% (from
the weight of feed)
Note: The difference between the control and the respective trial group was statistically significant:
* P<0.05, **P< 0.01, ***P< (.001
Table 5. Thickness and weight of egg shells
Group [Feeding - Age of quallsllzn weeks =
No. characteristics
‘ pm g um g um g
1 F - (feed without| ¢y 5041800 | 1.13£0.015 |189.10£7.200| 1.13£0.010 |198.80+7.800 |1.21£0.019
yeast culture)
F+Diamond V
XPls, inclusion
2 rate 0, 2% (from | 178.95£18.950 | 1.19+0.021* | 191.00+4.00* | 1.15+£0.013* | 192.50+1.20 [1.19+0.019
the weight of
feed)
F+Diamond V
IXPls, inclusion
3 rate 0, 4% (from | 176.50+£19.400 | 1.21+£0.017** | 186.85+£0.450 | 1.19+0.016** |219.35+9.350*| 1.18+0.010
the weight of
feed)
Note: The difference between the control and the respective trial group was statistically significant:
* P<0.05, **P< 0.01.
Table 6. Egg shape indexes and Haugh units , %
Age of quails in weeks
I(\‘;;oup Feeding characteristics Foz sh 8 Foa sh 12 Foz sh 19
’ g8 shape Haugh unit g8 shape Haugh unit g8 shape Haugh unit
index index index
1 F =~ (feed without yeast 78.55 90.54 79.39 94.26 79.11 95.94
culture)
F+Diamond V XPls,
2 inclusion rate 0, 2% 79.50 91.81 77.93 95.73 78.06 96.63
(from the weight of feed)
F+Diamond V XPls,
3 inclusion rate 0, 4% 78.89 92.61 79.15 96.75 78.26 96.22
(from the weight of feed)

Results of our research show that in eggs of quails of
the trial groups fed with addition of Diamond V XPls
Yeast Culture feed additive the contents of dry substance,
proteins and crude fat had slightly increased. At the age of
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8 weeks in yolk of eggs of the trial group 2 the dry
substance contents had increased by 0.84%, proteins — by
0.51% and crude fat by 2.22% in comparison with the
trial group parameters. Similar results were obtained in
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the trial group 3. In the egg white of the trial group 3 dry
substance was higher by 0.15%, proteins — by 0.06% and
the crude fat was equal to that in the control group eggs.

Table 7. Chemical composition of quail eggs, %

Similar tendencies were observed in the trial groups at 19
weeks of age (Table 7).

Age of Feeding characteristics
o Parameters of egg . F+Diamond V XPlIs, F+Diamond V XPlIs,
quails in - F — (feed without yeast | . . 0 . . o
weeks composition culture) inclusion r.ate 0, 2% (from inclusion r.ate 0,4%
the weight of feed) (from the weight of feed)
In egg yolk
Dry substance 51.29 52.13 51.60
8 weeks | Proteins 17.33 17.84 17.49
Crude fat 15.29 17.51 18.16
Dry substance 52.46 52.83 52.08
12 weeks | Proteins 16.23 16.21 16.02
Crude fat 16.16 17.71 17.06
Dry substance 52.97 53.12 53.10
19 weeks | Proteins 15.93 16.06 15.85
Crude fat 15.67 15.24 14.85
In egg white
Dry substance 13.18 12.97 13.33
8 weeks | Proteins 10.32 10.23 10.38
Crude fat 0.03 0.03 0.03
Dry substance 13.30 13.25 13.00
12 weeks | Proteins 10.99 10.79 10.48
Crude fat 0.02 0.02 0.02
Dry substance 13.09 13.12 13.75
19 weeks | Proteins 10.68 10.90 11.64
Crude fat 0.02 0.03 0.03
Addition of Diamond V XPIs Yeast Culture to the even lower (P<0.001);

feed of layer quails had a positive influence on various
parameters of productivity of the laying quails and quality
parameters of quail eggs. Most important parameter
influencing economical results of layer quail farming is an
egg production per quail and intensity of lay during the
production cycle. Feed additive Diamond V XPls Yeast
Culture had influenced sustainability of egg production
keeping the production at high level during the period of
20-28 weeks of age, while in the control group egg
production started decreasing already at 20 weeks of age.
This resulted in significantly higher number of eggs
received in the trial groups.

Conclusions:

1. Feed additive Diamond V XPls Yeast Culture had a
positive influence on the parameters of lay during the
entire production period. Especially big increase of the
intensity of lay was observed at the period of 20-23
weeks of age, where it was higher by 15.35 % and
average egg production per quail was higher by 4.62 eggs
in comparison with the control group.

2. Feed additive Diamond V XPls Yeast Culture had
some positive influence on various parameters of eggs
comparing to the control group:

- Individual weight of eggs was slightly increased
0.53-1.04% (P<0.05);

- Egg yolk weight was close to the control group or
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- Egg white weight was increased by 2.82 —3.10 %
(P<0.05);

- Weight of the egg shell was 2.24-6.27% (p<0.01)
higher;

- Egg shape index at 12-19 was slightly lower and
Haugh units at all periods was higher by up to 2.49 % ;

3. Feed additive Diamond V XPIs Yeast Culture did
not have a significant influence on the chemical
composition of quail eggs: dry substance, protein and
crude fat content was close to these parameters of the
eggs in the control group.
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