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THE WAY FOR BISMUTH NANOPARTICLES USAGE IN THE
TECHNOLOGY OF BROILER-CHICKENS GROWTH

The article presents results of estimation of experimental spherical 40 nm BiNP usage in the
technology of broiler chickens growth in compare with traditional scheme of the growth
technology. Cross Cobb-500 broiler chickens have been used for investigation. It has been revealed
that usage of experimental BiNP substance in the broiler chickens growth technology enhance
growth and survival value of the poultry during all period of the feeding and stimulate increase in
body weight under the conditions of absence of antibiotics’ and hormones’ use in the chicken
growth technology. Experimental BiNP substance has been characterized as safe for broiler
chickens as well as for potential consumers: content of bismuth was not fixed in the organs and
tissues.
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Introduction. The modern market of poultry products in Ukraine as well as in
the world is characterized by increasing supply and demand for poultry meat [1].
Poultry meat is a dietary and cheaper compared to other protein products. These
features characterize poultry as economically attractive and promising area of
livestock.

According to the statistical data in Ukraine the poultry farms in different
ownership had about 126.0 million heads at the beginning of 2000. At the
corresponding period in 2013 this index exceeded the 230.3 million heads [2].

The growth of this industry is observed also in the major producing countries —
the USA, China, EU and Brazil, where the volume of poultry meat production is
estimated at an average of 15—20 million tons per year [3].

The advantage of poultry species is given to chickens growing. The average
part of chickens is about 80-90% [4].

The development of broiler industry is associated with broilers’ high dietary,
nutritional quality and economic advantages in compare with other types of the
poultry meat production. Broilers are characterized by precocity, efficient use of feed,
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relatively low cost of feed per unit of production, rapid reversibility of circulating
assets as well as high profitability of the production [3, 4].

However, in spite of the positive trends in the poultry market, some constraints
of its development exist. In most cases, it is concerned to increase production costs.

It 1s difficult to achieve the desired economic effect even using modern growth
technologies for poultry breeding. In poultry industry the costs first of all depend on
feed costs.

Significant threat for the profitability of poultry production is provoked by
various diseases of young birds. Infectious diseases of the broiler chickens can cause
significant loss of head number [5, 6].

This leads to the necessity to use the large number of different stimulators and
growth factors based on antibiotics throughout the all production cycle of broiler
chickens growth.

At the same time, the spread of pathogen strains, which are resistant to the
traditional antimicrobial agents, spreading of cross-resistance microorganisms and
accumulation of antibiotics in poultry products lead to the search of new effective
alternative biostimulators, which could enhance growth and natural resistance of
chickens’ organism, could be used for prevention of vitamin and mineral
insufficiency and for stimulation of feed assimilation-dissimilation, and have high
antimicrobial activity against wide spectrum of pathogens — causative agents of the
most widespread infectious diseases in poultry.

Only the introduction of new evidence-based rational technological approaches
in growing and keeping of broiler chickens will provide along with safety of
products at all stages from «farm to fork» obtaining of high indexes of poultry
productivity with a minimum cost of material and labour resources.

The wusage of nanotechnologies developments, in particular — metal
nanoparticles — in the industrial poultry can be one of these approaches. Taking into
account high antimicrobial activity of the synthesized spherical 40 nm bismuth
nanoparticles [7] they can possess high potential in this area.

The goal of the work was investigation of the way for bismuth nanoparticles
usage in the technology of broiler-chickens growth.

Materials and methods of research. In this study, spherical bismuth
nanoparticles (BiNP) with average particle size 40+2.0 nm and 100% of Bi content in
the particle have been used. BiNP have been synthesized by the method of chemical
condensation in water medium according to the original protocol developed in
F.D. Ovcharenko Institute of biocolloidal chemistry. The concentration of obtained
BiNP was 77.5 mg/ml. BiNP are possessed by high bactericidal action against wide
spectra of pathogen microorganisms including Salmonella, Escherichia, Pasteurella
etc. Along with high antimicrobial effectiveness, BiNP is characterized as biosafe
according to the parameters of cytotoxicity, genotoxicity, mutagenicity and LDsy.

Effectiveness of the experimental BiNP substance usage in industrial poultry
has been investigated in the technology of cross Cobb-500 broiler chickens growth.
150 daily chickens from Hungary breeding farm have been used in experiments.

During the experiment, all poultry have been divided into 3 groups:
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1 group — 50 heads — control — chickens which have been grown under standard
technology: from the 1 to 3 day young birds obtained with water antibiotic
enrofloxacin 20%. From 5 to 7 day chickens obtained with water vitamin «Miksovity;

2 group — 50 heads — experiment 1 — during the growth cycle chickens in this
group obtained experimental substance of BiNP with initial concentration 77.5 mg/ml
with 3 ml water content in the substance per 1 L of water every day from the 1st day
during 25 days. Terminal concentration of bismuth nanoparticles in water was
0.23 mg/ml by the metal. From 5 to 7 day chickens also obtained vitamin «Miksovit»
with water;

3 group — 50 heads — experiment 2 — during the growth cycle chickens in this
group obtained experimental substance of BiNP with initial concentration 7.75 mg/ml
with 3 ml water content in the substance per 1 L of water every day from the 1st day
during 25 days. Terminal concentration of bismuth nanoparticles in water was 0.023
mg/ml by the metal. From 5 to 7 day chickens also obtained vitamin «Miksovity with
water.

All poultry had free access to the water and obtained feed with the same
composition: from 1 to 10 day of feeding — feed Start PK-5-1; from 11 day before the
end of feeding — feed «Growthy.

All feed was free from hormones and synthetic growth stimulators.

For estimation of experimental BiNP effectiveness usage in the technology of
broiler-chickens growth the below parameters have been analysed:

- survival value of the poultry — everyday control;

- increase in body weight — control once per 3 days;

- BiNP distribution and accumulation in the organs and tissues of the
experimental groups of chickens — on the 30st day of the growth cycle in compare
with control group (by the method of atomic absorption spectrometry of the
mineralized tissues according to the standard protocol).

Results of research and discussion. Estimation of analyzed parameters of the
broiler chickens in both experimental groups (both studied BiNP concentrations)
showed high efficacy of the BiNP usage in growth technology of broiler chickens
compared to the traditional scheme (control).

Chickens from both experimental groups, which got BiNP with water in
terminal concentrations 0.23 mg/ml by metal (experiment 1) and 0.023 mg/ml by
metal (experiment 2) during all period of the observation are characterized by
significant improvement in vital signs: appetite, mobility, quality of fluff in compare
with the control group.

Figure 1 shows the 10-days old chickens of the experimental groups.
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Fig. 1. The 10-days Cobb-500 broiler chickens from the experimental groups
obtained the BiNP experimental substance with water.

Survival value of the poultry during all period of the observation was 100% for
both control and experimental groups.

It is necessary to note that in the control group improvement of survival value
has been shown due to the use of antibiotics in the first critical days of chickens’
growth.

100 % of «Survival value» parameter in experimental groups has been
achieved due to the use of experimental BiNP in the chickens’ growth technology.

Increase of the «average increase in body weight» parameters of chickens in
experimental groups has been revealed compared with control (table 1).

Obtained data shown that during the 1st 10 days of the feeding, the average
increase in chickens’ body weight of the both experimental groups was on the level
of control (standard technology using antibiotic enrofloxacin 20%).

During the last period of feeding it has been observed more expressed gradual
increase in average body weight of broiler chickens from both experimental groups
compare with the control.

Finally, after 29 days of growth, average body weight of the chickens was by
23.5% higher in the 1st experimental group and by the 22.4% higher in the 2nd
experimental group compare with such parameter for the Control group, which was
grown using the traditional scheme (table 1).

Thus, the usage of experimental BiNP substance in the broiler chickens growth
technology enhance growth and survival value of the poultry during all period of the
feeding and stimulate increase in body weight under the conditions of absence of
antibiotics’ and hormones’ use in the chicken growth technology. The BiNP usage
with water in terminal concentration 0.23 mg/ml by the metal can be recommended
based on the obtained results.
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The typical photo of 30-days Cobb-500 broiler chickens from the experimental
groups obtained with water experimental BiNP substance is presented on figure 2.

Fig. 2. 30-days Cobb-500 broiler chicken from the experimental group that
obtained experimental BiNP substance with water.

Analysis of the BiNP distribution and accumulation in the organs and tissues of
the experimental groups of chickens has been done by atomic absorption
spectrometry on 30th day of the growth cycle compare with control. Obtained results
shown that BiNP accumulation was not registered in organs and tissues of the
chickens from experimental groups: content of bismuth was not detected. So,
experimental BiINP substance can be characterized as safe for broiler chickens as well
as for potential consumers.

Conclusions and prospects for further research. Results of estimation of
experimental spherical 40 nm BiNP usage in the technology of Cross Cobb-500
broiler chickens growth in compare with traditional scheme shown that usage of
BiNP substance enhance growth and survival value of the broiler chickens during all
period of the feeding and stimulate increase in body weight under the conditions of
absence of antibiotics’ and hormones’ usage in the chicken growth technology.

Experimental BiNP substance has been characterized as safe for broiler
chickens and for potential consumers of poultry products: bismuth nanoparticles were
not accumulated in organs and tissues of the poultry.

These investigations open new perspectives in the area of development of
novel biosafe feed additives for chicken growth technology with high antimicrobial
action toward wide spectrum of pathogenic microorganisms, which stimulate survival

and growth enhancement.
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CIIOCOb HUCNOJb30BAHUSI HAHOYACTHLI BUCMYTA B TEXHOJIOI'MA
BBIPAIIIUBAHUA HbIIJIAT BPOUJIEPOB / Pesnuuenko JI.C., [lpioxoBa C.H.,
Proxenxo I'.®., Heruuk C.A., T'opbatiok O.U., Augpusniyk B.A., XKosaup A.M., I'py3una T.I'.

B cmamve npeocmaenenvl pezyrbmamvi OYeHKU UCNONb308AHUS IKCHEPUMEHMANbHOU
cyocmanyuu cghepuueckux umamouacmuy eucmyma 40 HM 8 MeXHOIO2UU BLIPAUWUSAHUS YbINIAM
Opotiniepos 8 cpasHeHuu ¢ MpaoUYUOHHOU cxemou. /[ uccie0o8anull UCnOIb308aHbL YbINAAMA-
opouinepvl kpocca Ko66-500. [loxazano, umo ucnonvszosanue 3KCNepUMEHMAlbHOU CYOCMAaHyuu
BiNP 6 mexHono2uu 6vlpawusanus ywinjisam-0pouiepos noGuluaem 6blHCUsaemMocms U
CIMUMYIUpYem pocm Rmuysl, d Maxdxice NPUpoCm MAccvl mend YblNism HA NPOMSNCEHUU BCe20
nepuooa 6ulpawUEanUs 6 YCI08UAX OMCYMCMBUSL UCNOIb308AHUSA AHMUOUOMUKOS U 20PMOHOS.
Okcnepumenmanvras cyocmanyus BiNP xapaxkmepusyemcs kax 6e3onachas Kax O YblNasm-
Opotinepos, maxk u 0Jisl NOMEHYUATbHO20 NOMPeOUMEN: COOePAHCaHUue BUCMYMA He PUKCUPOBATIOCH
8 OP2aHax U MKAHAX NMUYDL.

Knwueevie cnosa: nanouacmuywer eucmyma, kpocc Ko66-500, ywiniama-opoiiiepesi,
MEXHOI02UsL BLIPAUWUBAHUSL, BbIICUBAEMOCHIb, NPUPOCH MACCHL Med

CHOCIb 3ACTOCYBAHHSI HAHOYACTUHOK BUCMYTY V¥V TEXHOJIOT'TI
BbBIPOLIIYBAHHSA KYPUAT-BPOWJIEPIB / Pe3niuenxko JI.C., Jlubkoa C.M., Pmwxenko I.®.,
Huuuk C.A., 'op6atiok O.1., Auapisryk B.A., XKosnip O.M., I'py3ina T.I'.

Bemyn. Bucoka 6ionociuna axkmugHicme Hanomamepianié podoums NepCcneKmueHuM ix
BUKOPUCMAHHSA Y MEXHOI02IAX 8UPOWYBANHS MOJIOOHAKY MEAPUH | NMUYL.

Mema poboomu. 0ocnioxncenHs WIAXI8 BUKOPUCTMAHHA HaHoYacmuHoKk eicmymy (BiNP) 6
MexXHON02II BUPOULY8AHHA KYpUaAm-0polLiepis.

Mamepianu ma memoou oocnioxcenv. Excnepumenmanvua cyocmanyia BiNP 40 wum,
sUKOpucmana 8 pobomi, € 0iobe3neyHor i GUABTAE BUCOKY OAKMEPUYUOHY AKMUBHICb BIOHOCHO
WUPOKO20 cnekmpy 30YOHUKI8 THeKYItIHUX X60pOoO nmuyi.

Hocnioocenusn egpexkmusnocmi 3acmocysanus BiNP y mexunonocii eupowyysaunns Kypuam-
opotinepie nposedeno na 150 0obosux xypuamax xkpocy Ko66-500. Ilio uac excnepumenmy ycs
nmuys oyna noodinena na 3 epynu no 50 eonie: 1 epyna (KOHmMpow) Kypuama ympumyeaidacs 3d
MpAOUYItiHOIO CXeMOI: MONOOHAKY BUNOI0GANU 3 600010 anmudbiomuk eupoghroxcayun 20%, 2
epyna (oocnio 1) xypuama ompumyseanu BiNP 3a kinyesoi konyenmpayii y 600i 0.23 me/mn 3a
memanom, 3 epyna (0ocnio 2) kypuama ompumysanu BiNP 3a kinyegoi xonyenmpayii' y 600i 0.023
M2/MI 30 MEMANOM.

Yea nmuys ompumyeana xombikopmu 00HAK08020 CKIaOy 0Oe3 20pMOHI6 ma WMYYHUX
CMUMYTIIMOPI8 pOCMY.

Ananizysanu HAcMynti NOKA3HUKU. BUNCUBAHICMb NO20JI8 51, Npupicm macu minda, po3nooin
ma HaKONUYEHHsl BICMYMY 8 OP2AHAX | MKAHUHAX NMUYi O0CIOHUX ePYN.
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Pesynomamu  Oocnioynceny ma ix o06z206opennsn. Ilokaszano, wo 3acmocy8aHus
excnepumenmanvHoi cyocmanyii BINP 6 mexnonozii eupouyysanus Kypyam-opouiiepie cnpuse
cmumMyaayii pocmy ma nio8UWEHHIO BUNCUBAHOCMI NO20JI8 5 3a YMO8 8I0CYMHOCHI 3ACMOCYB8AHHS
AHMUOIOMUKIE Ma 20PMOHI8 Yy mexHo102ii supowyyeants. Ilpu ypvomy, cybcmanyis € 6e3neunor 5K
0151 Kypuam, max i 01 NOMeHYiuHux cnoxcusayie npodykyii: BINP ne naxonuyyromocs 6 opeanax i
MKAHUHAX NIMUYIL.

Bucnoeéku ma nepcnekmusu nooanvuiux 00caioxcenvb. Bussiena eucoka eghekmusHicmo
3acmocysanna cyocmanyii BINP y mexnonoeii eupowyeanus Kypuam-opoiinepis 3 nepuioi 0oou. Lfi
00CNIOMNHCEHHS 8IOKPUBAIOMb NePCHneKmueu 8 obaacmi po3poOKu HOBUX 0i00e3neyHUX KOpMOBUX
000a80K 3 GUCOKOI AHMUMIKPOOHOIO AKMUBHICMIO, WO CMUMYIIOIOMb BUNCUBAHICMb MA picm
nmuyi.

Knwuoei cnosa: nanouacmunxu gicmymy, kpoc Ko66-500, kypuama-6poiinepu, mexHonoeis
8UDOWYBAHHS, GUNICUBAHICMb, NPUPICM MACU MIAA.
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