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Abstract. The relevance of this study is conditioned upon the active introduction of prebiotic preparations into the
practice of feeding poultry and the need to determine the impact of their use on quantitative and qualitative indicators of
productivity. In this regard, this study is aimed at determining the effect of the introduction of the prebiotic preparation
Actigen in the diet of laying hens on their level of productivity and morphological parameters of eggs. Using an integrated
approach, the level of egg productivity of chickens was investigated for the introduction of the preparation into the mixed
feed in the amount of 500 g/t for 6 weeks. Assessment of poultry at 52 weeks of life indicates a slightly higher level of
egg production of chickens of the experimental group — 198.6 pcs against 196.2 pcs in the control group (the difference
is 1.22%) and the safety of livestock — 97.50% against 97.00% in the control group. It was found that the mass of eggs
obtained from chickens of the experimental group was higher by 1.09 g (p<0.05). A lower level of variation (Cv) of the “egg
mass” trait of the poultry of the experimental group (3.05%) than in the control group (3.51%) is positive, and indirectly
indicates the level of uniformity of the herd in live weight. It was established that the weight of egg white and yolk of hens
in the experimental group was 1.04 g and 0.37 g higher, respectively, than in the control group. The difference between
groups is not statistically significant, but it shows the direction of their changes. In the eggs of the experimental group,
the large diameter of the egg white was smaller compared to the control group by 1.93%, and the small diameter by
3.56%. The height of the dense layer of white and yolk, which are objective indicators of egg quality, were greater in the
experimental group (p<0.001) compared to the control group, which is positive, this difference was 21.54% and 20.00%,
respectively. According to the indicators of the energy value of eggs, no substantial differences were found between the
experimental groups. The obtained data (increase in the level of egg production of poultry, preservation of livestock, egg
weight, improvement of egg quality indicators of chickens of the experimental group) indicate a positive effect of the
introduction of the prebiotic preparation Actigen on the level of egg productivity of poultry. The materials of this paper
are of practical value for the work of poultry enterprises specialising in the production of food-grade chicken eggs
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Introduction

In the countries of the European Union, during the produc-
tion of livestock products, antibiotics and growth stimu-
lants have been abandoned for more than a decade, being
replaced with alternative products [1]. The use of pro- and
prebiotics in animal feeding is becoming increasingly rel-
evant, especially after the ban on the use of antibiotics as
growth promoters in the EU, starting in 2006 [2]. To min-
imise infectious diseases in animal husbandry and reduce
the use of antibiotics, manufacturers make efforts to im-
prove the health of animals through improving sanitary
and hygienic conditions, ensuring biosafety and a high cul-
ture of technological process, as well as preventing diseas-
es through the use of vaccines and other preventive means,
namely the use of beneficial bacteria contained in various
feeds (probiotics), indigestible feed, promoting the growth
and reproduction of probiotic bacteria (prebiotics) or re-
placement preparations (intestinal bacterial flora, etc.).

Poultry producers in Ukraine are actively imple-
menting the technology of producing eggs and poultry
meat without antibiotics in their farms, replacing them
with alternative products [3; 4; 5], in particular, they use
prebiotic preparations.

Prebiotics are carbohydrates that are not digested
by endogenous enzymes but form a fermenting substrate
for the intestinal microflora. Their use is aimed at support-
ing the development of such favourable microorganisms as
lacto- and bifidobacteria, which have a positive effect on
the intestinal microflora [6].

The greatest prebiotic activity is inherent in non-
starchy oligo- and polysaccharides, whose molecules are
bound by beta-glycosidic bonds. Without beta glycosidases
in the enzyme system (due to the impossibility of splitting
these bonds), oligo- and polysaccharides are not digested
and contribute to the creation of an environment favoura-
ble for beneficial microorganisms [7].

Prebiotic activity can be described by individual
substances of egg white origin, vitamins, and their deriv-
atives [6].

Numerical studies [8; 9; 10] have confirmed the ef-
fectiveness of using prebiotic preparations in the produc-
tion of poultry products — in terms of livestock safety, feed
costs, growth rate of young animals, indicators of overall
body resistance.

According to the results of the studies [8; 11; 12],
the use of probiotics and immunomodulatory preparations
is one of the ways to correct the functional state of the
central and peripheral organs of immunogenesis of broiler
chickens, which provides an increase in the specific resist-
ance of the bird’s body during the formation of the immune
response and the intensity of post-vaccination immunity.

The introduction of prebiotic preparations (man-
nan oligosaccharides and fructooligosaccharides) into the
diets of broiler chickens contributes to the development
of internal organs, an increase in average daily gains in
live weight, and quality indicators of meat [9]. It was found
[10] that the use of a prebiotic and its combination with
a probiotic contributed to an increase in egg production,
egg quality, and improvement of biochemical and haema-
tological parameters of egg chickens. It was shown [13]
that the use of yeast biomass in the production of poultry
products increases the efficiency of nutrient use and poultry
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productivity, suppresses the growth of opportunistic and
pathogenic intestinal microflora, stimulates immunity, im-
proves economic production results, and guarantees envi-
ronmental safety of products.

One of the prebiotic preparations is Actigen, which
was developed by Alltech specialists based on the achieve-
ments of nutrigenomics. Actigen is a mannan-enriched
fraction — these are specific carbohydrates that are isolated
from the outer layer of the cell wall of the yeast Saccharo-
myces cerevisiae. For the use of the drug [14; 15] confirmed
the improvement of indicators of growing broiler chickens
(live weight, average daily gains, feed conversion), improve-
ment of slaughter indicators, positive changes in biochem-
ical indicators of blood, immune status [15]. In studies [16],
there is a correction of the composition of the intestinal
microflora of chickens towards reducing the amount of op-
portunistic microflora with an increase in safety indicators,
average daily growth, and feed conversion. The use of Ac-
tigen in duck breeding [17] promotes the activation of nor-
mal intestinal microflora, does not affect the concentration
of LFA, lactate, and the pH level of the contents. Under pro-
duction conditions, a hygienic assessment of the effect of
the preparation on productivity is given: an increase in live
weight of ducks, average daily weight gain, and bird safety.

Given the positive effect of prebiotic preparations
on the intestinal microflora of poultry, the question of the
influence of the above-mentioned preparations on quan-
titative and qualitative indicators of poultry productivity
remains relevant.

The purpose of this study was to investigate the level
of poultry productivity and the morphological parameters
of eggs obtained from laying hens of the “Dekalb White”
cross with the use of the prebiotic preparation Actigen in
the diet of poultry, which is an active concentrate of man-
nan oligosaccharides (MOS) isolated from the cell walls of
the yeast Saccharomyces cerevisiae.

Materials and Methods

The study was conducted in the conditions of a poul-
try enterprise to produce food eggs in the Zaporizhzhia
Oblast in 2019-2020. In the experiment, a control and
experimental groups of poultry were formed, 200 heads
of laying hens of the Dekalb White cross. Chickens were
kept in cage batteries, the microclimate parameters met
the standards, according to the recommendations of this
cross [18]. For feeding the bird, mixed feed was used,
which in terms of nutritional value corresponded to its
age, physiological state, and recommendations of the
originator company. Actigen (Alltech Ink.) was added to
the compound feed of the experimental group’s poultry
from 46 weeks of age. According to the instructions of the
manufacturer Alltech, Actigen should be introduced into
the mixed feed at the rate of 400 g/t. Based on previously
conducted comprehensive studies of the quality of feed
of the grain group on the Ukrainian market, it was rec-
ommended to increase the dosage of Actigen to 500 g/t.
After 6 weeks of using the preparation, 100 eggs were se-
lected from the chickens of the experimental groups for
morphological studies. The mass of eggs was determined
by individual weighing on a scale with an accuracy of up
to #0.01 g.
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The egg shape index was determined as the ratio of
a small diameter to a large one, expressed as a percentage,
measurements were made using the IM-1 indexometre. Af-
ter breaking the egg, large diameters of dense white and
yolk were determined on a horizontal surface with a calli-
per — along the hailstones, small diameters — across them.
The height of the yolk and dense white layer was determined
using a micrometre. The mass of the shell, white, and yolk of

eggs were determined after they were broken — by individual
weighing on a scale with an accuracy of 0.01 g, followed by
determining their relative mass to the mass of the egg.

At the age of 52 weeks, the birds were determined to
lay eggs for the initial laying hen, and the preservation of
the flock was assessed.

The energy value of eggs was calculated according
to Equation 1 [19]:

EV=Mx(1.911-0.268xCw/y), 1)

where EV is the energy value of eggs, kcal; M is the mass of
eggs, g; Cw/y is the ratio of white and yolk mass; 1.911 and
0.268 are constant coefficients.

The results were statistically processed using MS
Excel software using variational statistics methods.

Results and Discussion

When conducting the experiment in a poultry farm, the egg
production of chickens for 52 weeks of life was higher in

the poultry of the experimental group — 198.6 pcs against
196.2 pcs in the control group (the difference is 2.4 eggs,
or 1.22%).

In terms of the level of survival of the flock up to
52 weeks of age, the advantage of the birds of the experi-
mental group by 0.50% was noted (97.50% versus 97.00% in
the control group).

Morphological parameters of eggs obtained from
laying hens of experimental groups are presented in Table 1.

Table 1. Morphological parameters of chicken eggs

Indicator Control group Research group
Egg weight, g 65.05+0.417 66.14+0.372°
Egg shape index, % 75.29+0.395 76.00+0.404
Weight, g: shells 8.30+0.068 8.51+0.083"
egg white 35.87+0.433 36.91£0.911
egg yolk 18.46%0.290 18.83+0.634
Ratio of white mass to yolk mass 1.96+0.041 2.02%0.068
Content, %: shells 12.88+0.115 12.76+0.103
egg white 55.80%1.335 55.21%0.756
egg yolk 28.48%0.952 28.39+0.428
Large diameter, cm: white 9.34+0.164 9.16%0.106
egg yolk 4.14+0.041 4.17+0.043
Small diameter, cm: white 8.14+0.144 7.85+0.102
egg yolk 3.99+0.033 3.96+0.044
Height, mm: white 4.08+0.109 5.20+0.213™
egg yolk 14.04+0.429 18.00+0.386™

Note: *— p<0.05, ™" - p<0.001 - probability of difference between the experimental groups and the control group

Analysing the results of the studies (Table 1), it was
found that the mass of eggs obtained from chickens of the
experimental group was higher by 1.09 g (the difference
is statistically significant p<0.05), which in terms of 1,000
eggs is 1.090 kg. The authors of this study note a lower lev-
el of variation (Cv) of the “egg mass” characteristic of birds
of the experimental group (3.05%) than in the control
group (3.51%), which is positive for industrial production.

According to the analysis of individual egg com-
ponents, it was found that the egg white mass was 1.04 g
higher in the experimental group, the same dependence
was observed for the yolk mass, where the difference was
0.37 g. The difference between groups is not statistically
significant, but it shows the direction of their changes. Ac-
cording to the weight of the shell, the difference was 0.21 g
for a probable difference between the groups (p<0.05).

No substantial differences were found in the relative
content of egg components; a slightly higher content of
shell, white, and yolk was noted in the poultry of the exper-
imental group (by 0.12%, 0.59%, and 0.09%, respectively).

According to the state of the egg contained, poured
on a horizontal surface, it can be concluded that the egg
is fully functional. An inferior egg is described by a flat-
tened yolk, blurred borders of liquid and dense layers of
white, and the contents of the egg occupy a large area. A
full-fledged egg is described by a spherical shape of the
yolk, the boundaries of a thick layer of white are clearly
marked, a dense layer of white repeats the shape of the
egg, the contents of the egg occupy a small area. The
conducted organoleptic study indicates the usefulness of
eggs of chickens of experimental groups. The results of
measuring large and small white diameters showed that
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in the experimental group, the large diameter was smaller
compared to the control group by 1.93%, and the small di-
ameter — by 3.56%. The small yolk diameter was also small-
er in the eggs of the experimental group, although this
difference was insignificant and amounted to 0.75%. The
height of the dense layer of white and yolk are indicators
that allow objectively assessing the quality of eggs. Thus,
the height of the dense layer of white and yolk was higher
in the experimental group compared to the control group,
which is positive, and indicates a higher quality of such
eggs. This difference was 21.54% and 20.00%, respective-
ly. There was a highly significant difference between the
groups (p<0.001).

The ratio of white mass to yolkwas 1.96:1 and 2.02:1,
respectively, for the control and experimental groups.

According to the calculations, the caloric value of
the eggs of the control group was 90.20+1.013 kcal, the ex-
perimental group was 90.66+1.261 kcal, i.e., the eggs of the
experimental group have higher values, but the difference
between the groups is not probable.

For the use of poultry in the conditions of indus-
trial farms, it is important to evaluate the productivity of
poultry according to the main characteristics - the level
of laying, quality indicators of eggs, preservation of live-
stock, etc., as well as determining the level of realisation of
the genetic potential of productivity. The main indicators
of egg productivity of poultry, which primarily determine
the effectiveness of using poultry in the farm, are egg pro-
duction for the initial laying hen, egg weight, and livestock
safety. In this study, a higher level of manifestation of signs
was established in the birds of the research group, which
indicates a positive effect of the introduction of a prebiotic
drug into the compound feed on the level of egg productiv-
ity and preservation of birds.

A comparison with the normative values of the
laying index per initial laying hen (according to the Hen-
drix Genetics BV company [20] — 213 eggs) shows that it is
lower by 14.4 units, or 6.76%, and 16.8 units, or 7.89%, the
level for the birds of the experimental and control groups,
respectively, which is 93.24% and 92.11% of the standard
level of laying per initial laying hen for the cross. The pres-
ervation of the birds of the experimental group was 0.2%
higher than the level recommended by the company devel-
oping the cross — 97.3%; however, the control group had a
lower (by 0.3%) indicator level. Comparison with the stand-
ard cross egg mass value, which is 63.1 g [20], indicates a
higher level of this indicator for chickens of experimental
groups — by 1.95 g, or 3.09%, for the control group and
3.04 g, or 4.82%, for the experimental group. The results
obtained indicate a fairly high level of realisation of the ge-
netic potential of poultry productivity in the farm.

The established egg mass level in poultry groups
indirectly indicates an elevated level of herd uniform-
ity in live weight based on the correlation between these
traits [21].

The revealed greatest difference between the rela-
tive content of egg components in chickens of experimen-
tal groups - in terms of relative white content — confirms
the existing biological pattern of changes in the mass of
egg components with an increase in their mass [19].

Upon assessing the quality of food eggs, it is impor-
tant to identify the energy value (caloric content) of this
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product. The total content of nutrients that a chicken egg
contains is determined by the size and components of the
egg, namely the mass of white and yolk. The caloric content
of an egg has a direct relationship with the weight of the
egg and the white:yolk ratio, which allows calculating the
caloric content of the product by considering the energy
coefficients of white, fat, and carbohydrates contained in
the egg. It was found [19] that for eggs weighing 50-70 g,
the ratio of white mass to yolk is 1.896-2.142:1, which was
confirmed by the study (1.96-2.02:1).

Egg white contains 10-11% protein and a small
amount of carbohydrates (0.8-0.9%), its caloric content
is 16-17 kcal. Egg yolk is characterised by a high level of
protein (up to 18%) and fat (31-33%), its caloric content is
16-17 kcal [19]. That is, the caloric content of egg yolk is 4
times higher than the caloric content of egg white. Such
considerable differences in the caloric content of the main
components of the egg determine the role of their ratio in
calculating the energy value and are a prerequisite for cal-
culating the caloric content of eggs of chickens of experi-
mental groups and establishing higher values for chickens
of the experimental group.

Conclusions
The introduction of the prebiotic preparation Actigen in
the amount of 500 g/t in the compound feed for feeding
laying hens for 6 weeks led to changes in the level of pro-
ductivity:

— the highest level of egg production of chickens of
the experimental group — 198.6 pcs against 196.2 pcs in
the control group (the difference is 2.4 eggs, or 1.22%) at
52 weeks of life;

—in terms of the level of livestock safety, the indicators
of poultry in the experimental group are higher by 0.50%
(97.50% vs. 97.00% in the control group);

—the mass of eggs obtained from chickens of the exper-
imental group was higher by 1.09 g (the difference is statis-
tically significant at p<0.05). A lower level of variation (Cv)
of the “egg mass” trait of the poultry of the experimental
group (3.05%) than in the control group (3.51%) is positive,
and indirectly indicates the level of uniformity of the herd
in live weight;

— a higher level of egg white mass (by 1.04 g) and yolk
(by 0.37 g) was found in the poultry of the experimental
group;

— the height of the dense layer of white and yolk was
higher in the experimental group compared to the control
group (by 21.54% and 20.00%, respectively), which is posi-
tive, and indicates the highest quality of such eggs;

— the caloric content of eggs of chickens in the control
group was 90.20 kcal, the experimental group — 90.66 kcal,
i.e., the indicators of eggs of chickens in the experimental
group are higher.

The results obtained indicate a positive effect of
Actigen administration on the level of egg productivity of
poultry and are of practical value for the work of poultry
enterprises specialising in the production of food-grade
chicken eggs. It is promising to continue conducting re-
search on the impact of the prebiotic preparation Actigen
on the quantitative and qualitative indicators of egg pro-
ductivity of chickens, specifically to extend the productive
use of poultry.
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IIpOoAyKTHUBHICTH A€YHUX Kypeil 3a BHKOPHCTAHHS MPe0iOTHYHOrO NMpenapary

lanna IOpiiBHa UepHikoBa', Haranis IlaBiriBHa IIpokomneHko!,
CpiTrana MuxaivtiBHa BasuBossaxk!, IOpiit BacuisoBuu 3acyxa?

'HarioHapHMi1 yHiBepcUTeT 6iopecypciB Ta MPUPOIOKOPUCTYBAHHS YKpaiHu
03041, Byi. I'epoiB O60ponu, 15, M. Kuis, Ykpaina

’binolepKiBCbKMIT HAIiOHA/IbHMIT aTpapHIii YHIBEpCUTET

09117, minoma CobopHa, 8/1, m. bina Liepksa, KuiBcbka ob1acTb, YKkpaina

AHoTauis. AKTyalbHICTb JOCTiIKeHHS] 3yMOBJIeHa aKTUBHUM BIIPOBA3KEeHHSIM Y TIPAKTUKY TOLiBII CiTbChKOTOCIOAAPCHKOT
ITULi MPe6ioTMYHMX IIpernapariB i HeOOXiJHICTIO BU3HAUEHHS BIUIMBY X BUKOPUCTAHHS Ha KiTbKIiCHI i SIKiCHi TOKa3HUKYU
MPOLYKTUBHOCTI. Y 3B’SI3Ky 3 MM, po6OTa CIIpSIMOBaHA Ha BM3HAUEHHS BIUIMBY BBeIEHHS NMPEGiOTUYHOrO IMperapary
AKTUTEH JI0 paIioHy Kypeii-HecyJoK Ha iX piBeHb MTPOAYKTUBHOCTI Ta MOPGOJIOTiuHi TOKa3HUKM SIEIb. 32 BUKOPUCTAHHS
KOMIIJIEKCHOTO MiAXOAYy MAOCTiIKeHO piBeHb SI€YHOI MPOLYKTMBHOCTI Kypell 3a BBeIeHHSI IperapaTy A0 CKIagy
KoM6ikopMy y KisibkocTi 500 1/T BOPOZOBXK 6 TVOKHIB. OI[iHIOBAaHHS MTUIIi 3@ 52 TUKHI KUTTS CBiTUMUTD PO AEII0 BUILMIL
piBeHb HeCy4ocTi Kypeii ociigHoi rpynu — 198,6 wt. mpotu 196,2 1IT. y KOHTPOIbHIN Ipyi (PisHULS CTAHOBUTD 1,22 %)
Ta 36epexxeHocTi moronis’s — 97,50 % mporu 97,00 % y KOHTPOJNBHIN rpymi. BcraHOB/IEHO, 1[0 Maca si€llb, OTPUMaHUX
BiZl Kypeit mociimHoi rpymnu, 6yna Bummoio Ha 1,09 r (p<0,05). Menmmit piBeHb Bapianii (Cv) o3HaKM «Maca SIENb» MTUII
mocmigHoi rpymu (3,05 %), HiXX B KOHTPObHIl (3,51 %), € MO3UTUBHUM, & TAKOK OIIOCEPEIKOBAHO CBiUUTH i1 ITPO PiBeHb
OIHOPITHOCTI cTaza 3a >KMBOIO Macolo. BcTaHOB/IEHO, 110 Maca 6ijika Ta KOBTKA SI€Lb Kypeil mocIigHoi rpyny 6yna Ha
1,04 r ta 0,37 T BiANIOBiIHO BUILO0, HIXX Y KOHTPO/bHI rpyni. PisHUIM MiX rpynamMu He € BiporiiHoo, ane IoKasye
HarpsiM ix 3MiH. Y sI€lp NTUL JOCTiIHOI TPyIy BeNuKuii fiameTp 6i/ika 6yB MEHIIUM MOPiBHSIHO 3 KOHTPOJIBLHOIO TPYIIOI0
Ha 1,93 %, a manuii miametp - Ha 3,56 %. Bucota miinpHoro mapy 6ika i >JXOBTKa, SIKi € 06’€KTUBHUMM [TOKA3HUKAMMU SIKOCTi
SIEND, Oy/IM O6LIbIIMMY Y AOoCTiaHii rpyi (p<0,001) MOPiBHSHO 3 KOHTPOJIBHOIO TPYTIOIO, 10 € TIO3UTUBHUM, LISl PiSHUIIS
cTaHoBMJIA BifmoBigHo 21,54 % i 20,00 %. 3a MOKa3sHMKAMM €HepreTUYHOI I[iHHOCTI SI€lb CYTTEBMUX BiIMiHHOCTEI MikK
MiAT0CTiAHMMY IpyIiaMy He BCTaHOBJIeHO. OTpMMaHi JaHi (MMiABUIIeHHS PiBHS HECYUOCTi IITUILi, 36€peKeHOCTi IOroiB’s,
MacH Si€llb, TOKPallleHHs TOKa3HMKIB SIKOCTi SI€Lb Kypeii JOCTiAHOI IPyNy) CBiAYaTh PO MO3UTUBHMI BIUIUB BBEIEHHS
Mpe6ioTHMYOTro MpernapaTy AKTUIeH Ha PiBeHb SIEUHOI MPOAYKTUBHOCTI MTHIli. MaTepianu CTaTTi CTAHOBIATh MPAKTUYHY
LiHHICTb 171 POGOTHU NTAXiBHUUMX MiAMPUEMCTB, CTIeliali3alieio SIK1xX € BUPOOGHUIITBO XapUOBUX KYPSIUMX SI€Lb
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