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Abstract

Safety and quality of feed and feed additives is one of the most important criteria in the
production of products of animal origin and the provision of a quality product of the population.
Asa feed additives Zeolites, can be used in animal feeding as the supplement for the basic
Ration, thus representing a major issue for safety of animal origin foods. This paper shows the
approaches adopted by the Kazakhstan lawand Technical regulations «On the safety of feed and
feed additives» to perform risk analysis of feed additives as regards the whole food production
chain, including target species, consumers, occupational exposure and the environment. The
results of this paper showed that the Zeolites from Chankanay minds of Kazakhstan, do not have
an acute toxic and allergic effect, do not irritate the skin and mucous membranes.
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feed.

Introduction

Risk assessment of food and feed comprises an integrated approach where information is
required on a number of characteristics from various types of tests, including toxicity. Data
generated from toxicity testing, whether collected from in vivo or in vitro studies provide
fundamental information for carrying out a risk assessment of a food for human consumption, or
of a feed for animals [1].Feed additives make the bulk of chemicals used in animal production,
thus representing a major issue for safety of foods of animal origin [2].

Zeolites are beneficial feed additives for ruminants because of their high affinity for
nutritionally vital species. Through their ion-exchange selectivity, zeolite minerals may act as
sinks for the adsorption of excess rumen ammonia after feeding and gradually release it as the
zeolites are regenerated to their natural state by cations from the saliva. Zeolites provide a more
stable rumen environment with respect to N availability that is beneficial to both rumen
microbial fermentation and animal performance [3].

The use of clays as carriers allows the addition of vitamins; minerals, antibiotics and other
active compounds to the feed mix in concentrations under 0.1%. Zeolites can be used as binding
agents in animal feeds. Zeolite’s primary values are as growth promoters and carriers of
nutrients. As growth promoters zeolites appear to act as a buffer in the animal’s digestive system,
storing nitrogen in the form of ammonium and releasing it gradually by ion exchange with
sodium and potassium. The animal receives greater benefit from the same quantity of feed. The

ammonium absorbing characteristics result in drier faeces and an improved atmosphere in the
stables [4].
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Natural zeolites are harmless, have metabolism-normalising, bactericidal,
immunostimulatory and antioxidative effects. They diminish mortality and morbidity with regard
to many diseases and disorders affecting cattle, sheep and goats, swine and poultry. Hence it is
rational to utilize zeolites in animal husbandry. They are used successfully in the treatment of
different human diseases. Zeolite efficacy in gastroenterologymerits particular attention. It is
established that zeolites can be used both in human and veterinary medicine as biological active
food additives (dietic additives), drugs, drug carriers, adjuvants in anticancer therapy and
antimicrobial agents as well [5].

Mineral components in the feed from a practical point of view can belong to the group of
essential or toxic elements, depending on what is of great importance. The toxic effect is
manifested when they are present in an excess amount of vital necessity manifested when the
body needs in optimal amounts [6].

There was established that the supplementation of zeolites have positive effect on daily
gain and productive performances of pigs and increase the hematological parameters in blood.
Results of this study suggest that dietary supplement of zeolite can be used as a feed additive for
pigs and it can affect some parameters of hematological indicators of pigs [7].

Materials and methods

The material of study was the Zeolitic tuff of Chankanay deposit (Kazakhstan, Almaty
region. Chemical composition (%) of using zeolite: Si0O2 - 55.90, AI203 - 15.60, Fe203 - 5.90,
CaO - 5.57, MgO - 2.54, Na20 - 3.05, K20 - 2.15, TiO2 - 0.45 [8]. The number of toxic
elements (mercury, lead, cadmium, arsenic, fluorine) and radionuclides is much lower than the
maximum permissible concentrations.

The first series of experiments on the study of acute toxicity of zeolites was carried out
with intragastric administration to 50 white rats at doses of 2 to 22 g / kg body weight during
the30 days.

Local irritating and skin-resorptive effect of Zeolites of the Chankanay deposit was studied
on white rabbits.In order to determine locally irritating action feed additive was suspended 1:1 in
distilled water and by occasionally shaking, extracted for 24 hours at 37 ° C, then filtered
through paper filter.The filtered solution in a volume of two droplets introduced into the
conjunctiva of the left eye of rabbits;for comparison to the right eye, which was the control, was
instilled the same volume of distilled water.

The skin-resorptive effect of the test additive was revealed by applying the application of
the test additive to the right side of the rabbit; left side served as a control. The additive was
applied in the form of a suspension at a rate of 20 ml per cm” of the previously prepared area.
Applying of the slurry feed additive was performed by open method using a spatula, after
preparing a suspension based on vegetable oil. For the control plot was using only vegetable oil.
Plot size was 4x4 cm applications. Experimental rabbits were applied once with a four-hour
exposure, and also every day during the 7 days.

Blood samplesfor the experiment were taken on the 15th and 30th days.
Hematologicalblood tests carried out by standard methods or (The number of erythrocytes,
leukocytes,levels of haemoglobin were established using the Symex SF-3000automatic counter.
Blood smears were prepared and stained by standard method and investigatedunder a microscope
in order to arrive at the differential blood count. The relative ratio ofindividual cells of
leukocytes is given in percentages in relation to their total number).The obtained data were
processed using MS EXCEL tables. The significance ofdifferences by the study group was
determined in ANOVA, which were considered significant atp<0.05.

Results and discussions

During the acute toxicity study of zeolites with an intragastric administration for 15 and 30
days, it was found that none of the tested doses caused the death of the experimental animals. At
doses of 2 to 22 g / kg body weight, there were no deviations from the behavioral reactions and
the general state of white rats revealed (Tablel).
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Tablel.Determination of acute toxicity of Chankanay Zeolites on rats, n = 50

Doses Animals
gke Mortality Alive Total
1 Control — water 0 5 5
2 2 0 5 5
3 4 0 5 5
table 1 continuation
4 8 0 5 5
5 10 0 5 5
6 12 0 5 5
7 14 0 5 5
8 16 0 5 5
9 20 0 5 5
10 22 0 5 5

Results of the toxic potential experiment allow us to conclude that the acute median lethal
dose (LD50) of the suspended material of Chankanay Zeolite in water on rats under conditions of
oral supplementation exceeds 22 g/kg, which serves as the basis for the attribution of the feed
additive to substantially non-toxic and non-hazardous in its ability to cause acute poisoning

The second set of experiments on the study of zeolites of acute toxicity was carried out on
12 clinically healthy piglets with a body mass of 7.1 to 8.2 kg. In this regard, the experimental
piglets were injected with zeolites once in a dose of 20 g / kg body mass. Control animals
received distilled water at the same doses.

In the experiments it was found that the study dose of zeolites does not cause clinical signs
of poisoning and death of piglets.

Local irritating and skin-resorptive effect of the Zeolites of the Chankanay deposits of the
preparation was studied on white rabbits. To determine the local irritating effect, the feed
additive was suspended 1:1 in distilled water and extracted for 24 hours at 37°C repeatedly
shaking, where after filtered through a paper filter. A filtered solution in the volume of two drops
was introduced into the conjunctiva of the rabbits’ left eye; for comparison, the same amount of
distilled water was instilled into the right eye, which was a control. Then, it had been observed
for one minute pressing the lacrimonasal canal and then rubbing of the eyelid was carried out.
The local irritating effect of the feed additive was determined after two hours, and then every day
for a week. The feed additive does not show a local irritating effect, since after having applied
the filtrate of the study product into the conjunctiva of rabbit eyes, no visible changes were
observed during the experiment.

Absorption through skin of the study additive was identified by applying the application of
the study additive to the right side of the rabbit; the left side served for control. The additive was
applied in the form of a suspension at a rate of 20 ml per cm® of the prepared area. The
application of a slurry of the feed additive was applied by the open method with the help of a
putty knife, having prepared the seed oil suspension. Only the seed oil was used in the control
section. The size of the application section was 4x4 cm. It has been plated on a one-off basis
with a four-hour exposure to the experimental rabbits, and also every day for a week. On the
expiry of the indicated time, a skin reaction was established. The comparison was made with the
control area of the skin of the animal under study. The experiment was carried out for two
weeks. The obtained data showed that there was no puffiness, redness and soreness as in the
control sites were not noted as a result of the application of the mineral supplement to the
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experimental shaved areas of the rabbit skin. Thus, the Zeolites of the Chankanay deposits do not
show a local irritating and skin-resorptive effect.
The research results of hematological indice of rats are presented in Table 2.

Table 2- Hematological indices of white rats that have received zeolite (n = 5) for 15 and 30 days

Indicators
Groupofanimals Hemoglobin, g/l | Erythrocytes, x10'* | Leukocytes, x10°
15 days later.

Control 104,9+6,1 7,2+0,05 11,9 +£0,06
I - treatment

aroup BR + 2% zeolites 104,8+8,1 7,4+0,07 12,2+0,05
II - treatment

. + + +

aroup BR + 3% zeolites 105,3 £5,7 7,8+0,03 12,6+0,04
II - treatment

aroup BR + 5% zeolites 105,1+7,3 7,6+0,04 12,3+0,03

30 days later

Control 107,6+5,9 8,5+0,02 11,9 +£0,03
I - treatment

aroup BR + 2% zeolites 107,4+3,6 8,7+0,08 12,2+0,09
II - treatment

aroup BR + 3% zeolites 108,2 +£3,1 8,8+0,04 12,1+0,08
II - treatment

aroup BR + 5% zeolites 108,1+7,9 8,6+0,09 12,3+0,06

" P<0,05

Given tables indicate that the content of red blood cell and hemoglobin in the blood of the
experimental rats did not exceed the limits of the physiological norm, but exceeded the control
values by 10-16%. The number of the white blood cell tended to increase in all experimental
groups compared with the control.

The table shows that all the hematological indices of the experimental animals did not
exceed the limits of the physiological norm, but the control values of the number of red blood
cells exceeded by3.8-9.9%, the content of hemoglobin in them by 0.8-4.2% and white blood cell
- by 1.7-18.3%.

Conclusion

Thus, the results of toxicological studies showed that the zeolite-containing breed of the
Chankanay deposits of Almaty region belongs to the 4th class according to the classification of
chemical species conforming to the requirements of GOST 31674-2012 Feeds, compound feeds,
material for compound feeds. Methods for the determination of common toxicity. The
preparation does not have cumulative, allergic, embryotoxic, teratogenic effects and irritating
effects on the skin and mucous membranes. A biological test conducted on white rats and piglets
showed that feeding animals feed which contains zeolites does not have a side effect on the
animal organism and contributes to an increase in the body mass of rats as well. Considering the
large set of macro- and microelements, as well as the high sorption properties of zeolites, it was
considered necessary to conduct scientific and industrial experiments using them as feed
additives on farm animals, assessment of their effect on the metabolism and productivity of
animals and the quality of livestock products.
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AodapamanoB A.A., CapcembaeBa H.b., YcenbaeB A.E., Pomames K.M.

NCCIIEJOBAHUME OCTPOI:/:I TOKCUYHOCTU " AJUIEPTMYECKOI'O
OPPEKTAKOPMOBOH JOBABKU HA OCHOBE LIEOJIMTA
YAHKAHAUNCKOI'O MECTOPOX/JIEHU A (KA3AXCTAH)

AHHOTAUSA

bezonacHocTh U KauecTBO KOPMOB U KOPMOBBIX JOOABOK SIBJISIETCSI OJTHUM M3 Ba)KHEHIIMX
KPUTEPHEB TIPH TPOU3BOACTBE MPOAYKTOB >KUBOTHOTO IPOUCXOXKICHUA U OOECIICUCHHS
HACEJICHHUs KauyeCTBEHHBIM MPOAYKTOM. B KadecTBe KOPMOBBIX J100aBOK II€OJIUTHI MOTYT
HCIOJIB30BATHCA KaK JOMOJIHCHUSA K OCHOBHOMY DpPAallMOHYIJIA KOPMIJICHHA JXHUBOTHBIX, 4YTO
MIPEACTABISIET CO00M Ccepbe3Hyl0 MpoOieMy Oe30MacHOCTH MHUIIEBBIX MPOJYKTOB >KUBOTHOTO
MMPOUCXOKACHUS. B cratbe MpEaACTaBJICHBI TOAXOAbI, IPUHATHIC 3aKOHOAATCILCTBOM Kazaxcrana
a Taroke Texundeckuii permameHT EADC «O 6e30macHOCTH KOPMOB M KOPMOBBIX TOOABOKY, JIJIst
MPOBEJICHUS aHAJIM3a PUCKOB KOPMOBBIX JOOABOK IO BCEH I[EMOYKE MPOM3BOACTBA MPOAYKTOB
nuTaHus. Pe3yiapTaThl 3TON paboTHI MOKa3ajH, YTO MEOTUTHI U3 YaHKaHANCKUX MECTOPOKICHUN
Kazaxcrana He 00MamalOT OCTPHIM TOKCUYECKUM M AJUICPTUYECKUM JCHCTBHEM, HE OKa3bIBaeT
pa3apaXkarouero AeHCTBUS Ha KOKY M Ha CIIM3UCTYIO 000JIOUKY.

Knrwueevie cnosa: 1€0AUTHI, KOPMJIEHHE, TOKCHUKOJIOTHYECKAas XapaKTEPUCTHKA,
nabopaTopHbIe JKUBOTHBIE, MUHEPaJbl, KOpMa.
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AdapamanoB A.A., CapcembaeBa H.b., YcenbaeB A.E., Pomames K.M.

IIIAHKAHAM KEH OPHBIHAH (KABAKCTAH) OHIPUITEH [IEOJIAT
HET'T3IHAEI'TA3BIK KOCITACBIHBIH, XITI YJIBIJIBIK KACHUETI MEH AJUIEPTMAJIBIK
OCEPIH AHBIKTAY

AHJaTna

ABBIK KOHE a3blK KOCIMACBIHBIH KAayilCI3[iri MEH camachkl >KaHyapiapJaH ajblHAThIH
OHIMJICPIH OHIIPYJC >KOHE XaBIKTHl CanaJibl ©OHIMMEH KaMTaMachl3 €TyJC CH MaHBI3IbI
enmemaepaiH Oipi Oonbim TaObutafgel. LleomuTTep a3blK KOcCMachl peTiHAE >KaHyapiapibl
A3BIKTAHABIPY YIIIH HETI3TT PaIlMOHBIHAKOCHIMINA KOJIJAHBUIAABI, COHABIKTAH Ja Ol
JKaHyapiapAaH alblHATBIH OHIMIEPAiH Kayilci3aiKMoceIeciHe MaHbI3bl ocepereni. Makanaaa
MaKCaTThl TYPAEC, a3bIK OHIMICPIH OHIPYKE3IHICTI OApIBIK Ti30EKTEep/Ie a3blK KOCMaIapbIHBIH
Kayin-kaTepin Tangay yuriH Kazakcran PecrmyOnukachiabiH 3aHHaMackiMeH skoHe EADO «A3bIK
JKOHE a3bIKTHIK KOCTIAJIAPABIH Kayirci3airi» TeXHUKaIBIK periaMeHTIHAe OeAriICHreH3epTTeyep
KypriziareH. by sxympicTeiH HoTHXReciHae KazakcranuwiH [llankanaii keHOpHBIHAHOHAIPIITEH
[EOJUTTEPIH YIBUIBIK KACHETI )KOHE aJUICPTHUSIIBIK dCepi KOK, Tepire oHe KiJIereil KaObIKKa
OCepiH TUT130€WTiHI aHBIKTAIFaH.

Tyiiin co30ep: TEOMUTTEp, AWETA, YJAHIBIPFBINI KACHET, 3€PTXAaHAJBIK JKaHyapiap,
MUHEpaAap, a3bK.
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Kazax ynmmuix acpapnvix ynusepcumemi

KbI ME3I'UII MEH MAJI XKACBIHBIH CYT OHIMAUIII'T MEH KYPAMBIHA OCEPI

Anaarna

Makanana >KpUT ME3TUII MEH MaIJbIH JKAaCBIHBIH CYT OHIMILIIIT MEH KypambIHa ocepi
kentipiared. JKp1 Me3rinl ,COHBIMEH KaTap, MaJJIbIH jKac €peKIIeNiri CyT eHIMIUIIriHEe ocepi
3epTTey KYMBICTAPBIHBIH HOTHKECIH/IE€ TOJBIKTAl 3€pTTETIHIEH.

Kinm ce30ep: aKybi3, Me3T1J1, O©HIMALIIT, a3bIKTAHIBIPY, CYT OHIMILIITI.

Kipicne

Cyrt enimine OipieH-0ip BIKIAT €TETiH acepiepaiH O0ipi MajIbIH Kackl. bykin opranu3MHIH
JKaJllbl 1aMybl MEH ecyiHe OailnmaHbICThbI, ocipece cyT Oe3i ece Tyceni. CyT eHIMIUII »ac
epEeKIIEIIKTIH KaJIbl 3aHIBUIBIFBIHA OaIaHBICTBI, CAYBIIBIM CYT OENT1Ti-0ip MakcHuMaFa AeiiH
Oipkenki eceli, COHaH KeWiH akpIpblHAAN aszas Oepexdi. bBi3miH emiMmizne ecCipuieTiH CHUBIP
TYKbIMBIHBIH MaKCHMaJ/Ibl CayblIbIM CYTI 4-6 cyT Ty3ulyiHae (Jlaktauusna) Oaiikanmaapl. 1-1 cyT
TY3UIyI€H MakCUMaJIJibl (€H >KOFapFhl) CaybUIBIM CYTKE JEeHiHr1 eHIMAUTIK MemmepMeH 40-50%-
K€ ece/ll.

CyT — Oacka emkaHaai a3bIK — TYJIIK TCH KeJIMEHTIH aca 0arajbl TaFaM/IbIK 6HIM. OUTKEeH1
OpraHu3Mre OHBIH Kypamabl OemiriniH 95-98%-b1 cineni. CoHpali—ak CcyT — aMUH
KBIIIKBUTAAPBIHBIH, MAaKpO XOHE MHUKPODJIEMEHTTEpIiH, BUTAMUHICP/IH TalNThIPMANUTBIH KO3l.
Cyrrig Tarel Oip KacwWeTi: Typial as3blK TYIIKIEH KepeMeT VHIECIN, ajaM TaFaMbIHBIH
OMONOTHSIIBIK KYHIBUIBIFBIH KoTepeai. OUTKeHI CYT OpraHu3Mre TYCETiH KOPEKTIK 3aTTapblH
KOJIEMIH apTTBIPBIN, COHBIMEH Oipre mai, aKybl3, KOMIPKBIIIKBUIBI, MUHEPAIIbl TY3Japhl, T.O.
OipJece, YHIECE OTBHIPHIT, KOPEKTIK 3aTTapbIH OPTraHW3MIe CIHIMIUIITIH jKaKcapTaabl. Anam3ar
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