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Annotation

The impact of phasing out animal growth promoters could be minimized provided that
adequate attention is given to the implementation of alternative disease-prevention strategies and
management factors, such as alternative husbandry practices in food animal production.

Results of this study, it can be concluded that Chankanay deposit’s zeolite dietary
treatment of 5% by weight of the feed showed significant reduction in intestinal counts of E.coli
and elevation in intestine Lactobacillus spp. and bifidobacteria counts of chickens compared to
control group (p<0.05). So the feed additive will increase the amount of useful intestinal
bacteria, and suppress the growth of the pathogenic microflora.
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Introduction

Antibiotics have been widely used in animal production for decades [1]. Although some
are used therapeutically to improve the health and well-being of animals, most were given for
prophylactic purposes and to improve growth rate and feed conversion -efficiency, as
antimicrobial growth performance promoters [2].

The use of antibiotic growth promoters as feed additives to suppress the pathogenic
bacteria in the gut has been common in commercial poultry production, however it is banned in
Europe [2] because of concerns for the consequences it could have on human health in terms of
the selection of antibiotic resistant microbiota and for the presence of residual antibiotics in
poultry products [3]. Alternatives to antibiotic growth promoters are required in order to
maintain bird health and deliver the productivity improvements that were sometimes associated
with their use.

Laying hens are in great need of antibiotic-free pathogen control given antibiotics cannot
be used due to residue carry over to eggs. For example, in Queensland, Spotty Liver is emerging
as a disease of concern. This disease is caused by Campylobacter species [4] and is currently
controlled by antibiotics. Layers colonization with human pathogens such as Salmonella and
Campylobacter is an important issue that the industry is grappling with, and for which new
solutions are required. Additionally antibiotic-free pathogen control is needed in organic poultry
production. There are many alternative products under investigation. Among them zeolites are
interesting candidates for selective pathogen control as there is mounting evidence that they are
safe and beneficial products [5-7].

Clinoptilolite is a common form of natural zeolite. Zeolites are crystalline, hydrated
aluminosilicates of alkali and alkaline earth cations. Zeolites have cation exchange properties
and are capable of trapping molecules within their pores [8]. For example, the porosity, particle
and crystal size of the zeolitic material and its degree of aggregation determine the rate of access
of ingesta fluids during passage through the gastro intestinal tract (GIT) [6]. Average daily live
body weight gain and feed conversions in laying hens have been improved with dietary inclusion
of zeolites. Zeolite feed amendment has also been reported to increase egg production and have
positive effects on egg weight and internal egg quality. Papaioannou et al. reported zeolite feed
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amendment to be associated with a reduction in the rate of passage of feed through the digestive
system, and an associated reduction in feed intake resulting in better FCR. However, factors
including the type of zeolite, its purity, physiochemical properties, and the supplementation level
used in the diets may impact the performance effect [9-12].

Chemically modified natural zeolites have been associated with bactericidal effects on
pathogenic organisms in the guts of birds. A reduction in mortality of chickens and reduced
viable counts of Salmonella enteritidis and Escherichia coli in the proximal and distal gut were
associated with inclusion of zeolite in feed [13]. Zeolite can be modified chemically with organic
cations resulting in increased hydrophobicity of the mineral surface, increasing its adsorptive
capacity to certain molecules, and resulting in increased bactericidal effects against Escherichia
coli and its toxins [14,15].

Zeolite, one of the non-metallic mineral clays, has been incorporated in animal diets as an
enhancer of nutrient digestibility and growth performance in animals. In vitro studies showed
that clinoptilolite could adsorb Escherichia coli [16].

Materials and methods

The experimental work was carried out in 2016 at the vivarium of the Kazakh National
Agrarian University and at the Laboratory of Microbiological Safety of the Kazakhstan-Japan
innovation center. The objects of study were 40 laying hens of “Haysex white” cross from “Sary-
Bulak” poultry farm’s hatchery. The birds were housed in cages. The housing conditions were
compatible with the existing technological requirements. To conduct the study two groups of
chickens - experimental and control - were formed (20 birds in each) on the principle of
analogues. Feeding chickens included three - the start (1-30 days), growth (31-60 days) and
finishing (from 61 to 90 per day) - periods according instructions of the industrial poultry farm
scheme “Sary-Bulak” with commercial basic diet (BD). The chickens were allowed to have free
access to feed and water. Chickens in the control group received the BD. Into BD of the
experimental group was daily adding 5% of the functional feed additive based on zeolite from
the first feeding day. The study scheme is presented below (Table 1).

Table 1. Study scheme

Indicators Starter Growth Finish
Control group (BD) 400 g 700 g 1000 g
Experimental group 380g+20¢g 665g+35¢g 950g+50¢g
(BD + 5% feed additive)

Before feeding zeolite was grinded to particles size 0.5-3.0 mm. Experiment’s scheme
depended on the purpose of the experiment and subsequently will be reflected in the description
of the relevant research results.

Microbiological tests were taken from the contents of small and large intestines of the
randomly selected and killed five chickens in the each group at the first, 30th, 60th and 90th
days.

Study of the intestinal microbiota was performed by quantitative group analysis.

The intestinal tract was separated immediately after slaughter. The samples of intestine
contents (1g) were transferred under aseptic conditions and diluted with saline solution (1:10) for
determination of specific quantitative microflora composition [17]. After dilution, 100 pl of each
sample was planted onto the following media: Endo-agar for E.coli, Sabouraud-agar for fungi,
MPA-agar for Streptococcus, Yolk-salt-agar for Staphylococcus, Vismut sulfite agar and
Ploskirev agar for Salmonella and Shigella spp., Blaurokk-media for bifidobacteria and
Lactobacillus spp. They were incubated at 37°C for 24—72 h. After the incubation the colonies on
the culture media were counted and the numbers of viable colony forming units (CFU) per g
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were calculated. The identification was conducted according to Bergey’s Manual of
Determinative Bacteriology by morphological, cultural, physiological and biochemical
properties of microorganisms. The significance of difference among the groups was determined
by one-way analysis of variance (ANOVA) and t-test. Differences were considered significant at
p<0.01. The study was approved by the Local Ethical Committee of the Kazakh National
Agrarian University, in accordance with the ethical standards of Principles of Animal Care.
Results and discussion
The results of the experiment showed that dynamics of formation of the whole
microbiocenosis had some differences at chickens of the control and experimental groups. So,
significant differences were revealed in the intensity of colonization of the intestinal biocenosis
that was depending from the laying hens’ age of the both groups (Figures 1, 2).
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Figure 1. Status of intestinal microbiota of control group laying hens at different ages,
log 10 CFU/g

In day-old chicks microflora consists mainly of Escherichia coli. Nevertheless, at the
samples of seven days old chickens we observed the population of the intestinal bacteria
included E.coli, lactic acid bacteria and bifidobacteria.

The number of bifidobacteria in experimental group decreased with respect to the data of
30-day-old on 3.13 log 10 CFU/g (p<0.05) greater than that of the control counter parts.

60 days-old chicks of the control group had significant decrease of the of lactobacilli
number with 1.72 log 10 CFU/g (p<0.01) to 2.19 log 10 CFU/g (p<0.05) than in experimental
group of chickens. So chickens of this age in the experimental group had active colonization of
intestine by bifidobacteria and lactobacilli. It could be suggested that their growth suppressed
E.coli, the amount of which was at the level 11.09 log 10 CFU/g (p<0.01). On the other hand it
can be attributed the fact that the contents of the intestine there was an increase in the number of
staphylococci in control group (5.1 log 10 CFU/g) than in the experimental group. The number
of conditionally pathogenic enterobacteria in the control group was the first day 2.3 log 10
CFU/g (p<0.01) and in the experimental group it was 1.6 log 10 CFU/g (p<0.01). Yeast also

475



I3menicrep, Hotmxenep — UccnenoBanus, pe3ynbratel. Ne 1 (77) 2018

ISSN 2304-334-02

goes to the down turn in samples from the experimental group compared to controls in all
periods of growth of chickens.
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Figure 2. Status of intestinal microbiota of laying hens of the experimental group at
different ages, log 10 CFU/g

At the moment of hatching the intestine of chickens is sterile and after hatching it is being
populated by environmental microorganisms. Therefore, the providing for the rapid and valuable
formation of microflora composition of the intestinal tract in nestlings is a main problem of
healthy poultry production.

Every microorganism group in the intestinal tract performs its function. Bifidobacterium
generate organic acids and create unfavourable conditions for reproduction of pathogens.

Escherichia coli, being strict anaerobes, use oxygen and create favourable conditions for
other bacteria, and secrete colicins, which inhibit the growth of pathogenic microorganisms.

The composition of forage influences birds’ health and their resistance to pathogenic
microflora. The intestinal microbial associations are substrate-specific and therefore they depend
on nutrient presence in the occupation zone. It is known that the basic microorganisms for
animals or birds are facultative and strict anaerobe bifidobacteria, Lactobacillus and lactate-
fermentation bacteria, and Bacteroides.

In poor hygienic conditions birds that were fed the poor quality food and had unbalanced
feeding tend to have unbalanced intestinal microflora: the active propagation of pathogenic
bacteria and repression of representatives of the "normal" microflora with all the following
negative consequences.

Under natural conditions, the establishment of microflora in the digestive tract of warm-
blooded animals soon after birth is an inevitable process. However, despite the crucial role of the
microflora in the life of the microorganism, today there is no uniform classification of it. Many
researchers use the intestine fundamental criteria for the quantitative aspects of the microflora,
dividing them into the main, and the concomitant residual. Therefore, the primary objective is
further to ensure and maintain the gut microflora of poultry at its normal level [18].
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Results of this research have found that the functional feed additive based on Chankanay
deposit zeolite has a positive effect on the laying hens’ intestinal microbiocenosis, reducing the
content of yeast and staphylococci. The process of suppressing the pathogenic bacteria occurs
apparently due to the fact that this feed additive possesses antibacterial properties. At the same
time reducing background of pathogenic bacteria increased content of bifidobacteria and
lactobacilli. Probably, this is due to the selective effect of the zeolite which has a special
microstructure that can restrain pathogenic bacteria.

The impact of phasing out animal growth promoters could be minimized provided that
adequate attention is given to the implementation of alternative disease-prevention strategies and
management factors, such as alternative husbandry practices in food animal production.

Conclusion

From these above results, it can be concluded that Chankanay deposit’s zeolite dietary
treatment of 5% by weight of the feed showed significant reduction in intestinal counts of E.coli
and elevation in intestine Lactobacillus spp. and bifidobacteria counts of chickens compared to
control group (p<0.05). So the feed additive will increase the amount of useful intestinal
bacteria, and suppress the growth of the pathogenic microflora.
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CasimoBa A.E., CapcembaeBa H.b., [laputoBa A.E., KanTaii 9.A.

Kaszax ynmmuix acpapnvix ynusepcumemi, Anmamoi
C.Ceiighynnun amoinoazel Kazax azpomexnuxanvix ynusepcumemi, Acmarna

KYC LIAPYALIBUIBIFBIHIA AHTUBUOTUKTEP OPHBIHA OCY CTUMYJIATOPBI
PETIH/IE LIEOJIMTTEP/I TATJIAJIAHY

AnjgaTrna

3epTTeyiH KOPBITHIHABICHI OOWBIHIIA CaaMakK yJeci OOWbIHIIA KypambiHAa 5% EoIuT
TUETachl HEri3iHAEe IKYMBIPTKANAFBIII TaybIKTapAblH imiekTepinae £E. coli memniiepiHiH
alTapibIKTall TOMEHCY] XKoHE TIXipuOmenik tonrtarbl Lactobacillus spp. xoue Bifidobacteria
Oakputay ToObIMEH canbicThiprana (p <0,05) sxorapbliaybl aHBIK OaKaIbIH/IBI.

Kinm  coe30ep: aHTUOMOTHK, IICOJIUT, ©CY CTHUMYJISATOpJApHI, a3bIKTBIK KOCIA,
KYMBIPTKAJIAFbIII TaybIKTap, MUKpOdIIopa.

Casmosa A.E., CapcembaeBa H.b., IlaputoBa A.E., Kanraii A.A.

Kaszaxckuu nayuonanvnwlti acpaphuiil ynueepcumem, Aimamel
Kaszaxckuu acpomexnuueckuii ynueepcumem um. C. Cetighyninuna, Acmana

HEOJIMTBI KAK AJIbTEPHATHUBBI AHTUBMOTHUKAM B KAYECTBE POCTA
CTUMVYJIATOPA ITPU UCITOJIb3OBAHUWHU B ITTULEBOACTBE

AHHOTANUA

[To pe3ynpTaTam MaHHOTO HUCCIICIOBAHHS MOXHO CHENaTh BBIBOJ O TOM, YTO JHETa Ha
OCHOBE lIe0JIUTa, cojepkamias 5% 1o Becy KOpMma, IOKa3alla 3HAYUTENbHOE CHIDKEHHE
konmuecTBa E.coli u moBbllieHne B kumieuHuke Lactobacillus spp. n Bifidobacteria y xyp-
HECYIICK YKCIIEPUMEHTAILHOM TPYTIIBI 10 CPAaBHEHUIO ¢ KOHTPOJIbHOU Tpymmoit (p <0,05).
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Kniouesvle cnosa: aHTUOMOTUK, IIEOTHUT, CTUMYIIATOPHI POCTa, KOPMOBasi J0OABKa, KyphI
HECYIITKH, MUKpodITopa.

YK 616.98:637.4.64
Cyaranyasl XK., Pomames K.M., Maméeranue M., AnuxanoB K./l., Xuzar C.

Kaszaxckuu nayuonanvHwlli acpapHulil yHugepcumem

OLIEHKA IMMIIEBOM IEHHOCTU MSCO CBUHEN ITPY IIUPKOBUPYCHOM
NHOEKIUN

AHHOTAIUA

Kak moka3pIBaroT pe3yabTaThl UCCIENOBAHUS, 0 XUMHUYECKOMY COCTaBy B MsSICE€ CBUHEH
KOHTPOJIBHOW TPYIIIBI KUpa OJbIe, YeM B OMBITHOHM TPYMIe, a M0 KaJIOPUHHOCTHA Takke Ha 1
KKaJI BBIIIIE, YeM B OMBITHOU TPyTIIe, a OCTalIbHbIE OKA3aTeNIM TOYTH OJJUHAKOBBIC.

HeszameHMMBIE aMUHOKHCIOTHI B MsiCe CBUHEH ombITHONW rpynmel 7180mr/100r, a B
KOHTpoJbHOM rpymnme  99269,9mr/100r. 3ameHuMBIE aMHHOKHCIOTHI B OIBITHOM TIpymme
11106mr/100r, B KOHTpOIBHOM rpynme 11162 mr/100r.

Kniouesvle cnosa: aMUHOKUCIIOTHI, OIICHKA, MSICO CBUHEH, MUIIEBas IIEHHOCTb.

BBenenue

OcHOBHBIM (PaKTOPOM OHMOTOTHYECKOHN IMOJHOIICHHOCTH OENKOBBIX MPOAYKTOB CUHUTACTCS
X aMUHOKHCIIOTHBIA cocTaB. [IuTareapbHOCTh Msica, cpenu Apyrux (GakTopoB, 00yCIOBICHHAS
COOTHOIIIEHUSIM B HEM TOJHOIICHHBIX U HETOJHOIEHHBIX OenkoB. CUuTaeTcs, 4YTO B KadyecTBe
nokasarensi OMOJIOTMYECKOM MOJIHOIIEHHOCTH O€JIKOB Msica MOXKHO MCHOJIb30BaTh COOTHOIICHUE
KOJIMYECTBAa TpUNTO(PaHa K OKCUIPOIHMHY, IOCKOJBKY TpUNTOPAH COACPKHUTCS JHIIb B
MIOJTHOIIEHHBIX OeJIKax W OTCYTCTBYET B O€lKax cOeNMHUTEIbHON TKaHU. OKCUIIPOIINH SBISETCS
COCTAaBHOM YacThIO COCTUHUTEILHOTKAHHOTO OeJKa KOoJulareHa, BBICOKOE COJEPKUMOE KOTOPOTO
CHIDKAeT OOMIYI0 MHUTATENFHOCTh MsCA, MPHUIACT JKECTKOCTH M OTPHIATENIFHO CKA3bIBACTCS Ha
BKYCOBBIX KayecTBaXx.

AMUHOKHCIIOTHI, MPOUCXOISIINE BO BCEX OPTraHU3Max a30THBIC BEIIECTBA

- CUMTAIOTCS  OCHOBHBIMH, HAYaJIbHBIMH COEIMHEHUSMH TOPMOHOB, BHUTaMHUHOB,
MEJMATOPOB, B OCHOBax MypHHA U MUPHMHHA, AIKOJIOWIAX, Jp. BEIIECTBAX, U YYaCTBYIOT B
mporecce OOMEHa BEIIECTB, BBITIOJHSIOT (DYHKIIMIO MOHOMEPOB BCEX OEJIKOB OPTraHH3MOB
JKUBOTHBIX U pacTeHH. MecTo aMHMHOKHUCIIOT B OeKaxX mpu OMOCUHTE3€ NPOTEHMHOB B KJIETKaX
orpezenseT TeHeTUYECKH KO/I.

Hamma nienp Hay4HO-MCCIIEIOBATENLCKUX PA0OT ONMPEISIUTh KOJIWYECTBO aMHHOKHCIOT B
MsICE CBUHBEH TIPH IUPKOBUPYCHOM MHPEKITNH. [2,6]

Martepuajbl U MeTO/IbI

Uccnenoanus npoBoawu B gadbopatopun PI'TI «HayuHo-uccnenoBaTenbCKuil HHCTUTYT
npobeM OMoIoruyecKon 6€30MacHOCTI. NccnenoBanus ObUTH MIPOBEICHBI HA CBUHBSX, a
WMEHHO: 0O0JIbHOE JKMBOTHOE IUPKOBUPYCHBIM MHGekuu (I rpynma - KOHTposbHAs), 310POBOE
»uBoTHOE (II rpymnma - ombrrast). Kak uccnemoBarensckuii MaTepral B3sThI IPOOBI ¢ O€IPEHHBIX
MYCKyJ CBUHEH B ombITHYIO Tpymiy (10 ronoB) u kouTponsHyto rpynmy(10 romos). Bo Bpems
WCCJICIOBAaHUM OMpeNeICHbl BhIIECKa3aHHBIC TMOKA3aTelN JKUPHOCTh MsCa, BBIXOJA Msca, a
TaK)K€ COCTaB aMUHOKHUCIIOT B MsICE CBHHEH.

AMMHOKHUCIIOTHI ONpeessii ABTOMaTUYECKUM AHaIN3aTOpoM AMUHOKUCIOT AAA-834.

ConepxaHve aMUHOKHCIOT B Msce cBUHEl AAA 881- mpoBoAWIOoCh € MOMOIIBIO
aBTOMATU3MPOBAHHOI'O AMUHOKHCIIOTHOTO aHanu3aropa. [1,5]
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