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[IpencraBiensl pe3yabTaThl MCCIENOBAHMN IO pa3pabOTKE 300TMTHEHHMYECKHX MEpOIPUSTHH,
HalpaBJICHHBIX HA MOBBIIICHNUE BBIBOJUMOCTH SUI] ITyTeM HNPUMEHEHHUs SKOJIOTHYEeCKH Oe30MacHbIX
CPEICTB M M3YyUYCHHUS] TOKCHUECKOTO BIHMSHUS (popMaiblernja Ha KaueCTBO MHKYOAIIMOHHOTO SHIa.
HccnenoBanusi akTyallbHBI BCJICACTBHE HETATHBHBIX M3MEHEHHH B MPOMBIIIICHHOM MTHIEBOJICTBE,
MPOUCXOJMBIINX 32 TIOCIICHHUE TOJIbI, KOTOPHIE COMPOBOXKIAIUCH PE3KUM YXY/ILICHUEM KadecTBa WH-
KyOallMOHHBIX SIUL, CHHKEHUEM BBIBOZIA KOHIUIMOHHBIX LBIIUIAT U UX 3HAYUTEILHONH CMEPTHOCTBIO
B nepuof BoipaiuBanus. [Ipumenenne npenapara «MOHKIABUT-1» KaK aHTHCENTHYECKOTO U JE3HH-
(ULMPYIOLIETo JICKAPCTBEHHOI'O CPEACTBA IMPOKOTO CIIEKTPpa JACHCTBHS U UCCIIEA0BaHHS TOKCUYHO-
ctu opMaberuaa Ipu 0OpaboTKe SIUL TPEACTABISIET HAYYHBIH MHTEpEC IS TIOBBIICHHST HHKYOa-
[IMOHHBIX KauecTB siuIl. B paboTe paHa cpaBHHUTENbHAS OLEHKA MCIIONB30BaHMS IS Ie3UH(eKIn
MHKYOAIIMOHHBIX SUI] (popMmanbiernaa U IKOJOTHYECKH Oe3o0rmacHoro mnpemnapara «MoHKIaBUT-1».
[lomyueHHble HaHHBIE M UX AHAJIM3 CBUJETENBCTBYIOT O TOM, YTO NPEAbIHKyOalMOHHAs 00paboTKa
npenaparoM « MOHKJIaBUT-1» MOJIOKUTEIBHO HOBIMsIIA HA PE3Y/IbTaThl MHKYOAMH. 11 ¢ HATMYueM
KPOBSIHOTO KOJIbLIA B KOHTPOJIBHOH rpynme orMedeno 6ombiue Ha 0,9% (p < 0,05), 3ameprmx — Ha
1,3% (p < 0,05), 3apoxnukoB — Ha 2,0% (p < 0,05) B cpaBHeHUH ¢ onbITHOU rpynmoit. Kpome Toro,
MOKa3aTell BEIBOJUMOCTH SIHIIa M BBIBOJA IBIILIAT IpH 00padoTke npenaparoM «MoHKIaBUT-1» 3a-
pEeTHCTPUPOBAHEI BHIIIIE, YeM B KOHTpoJe, Ha 3,1 1 4,4% (p < 0,05) coorBeTcTBEHHO. PeHTabenpHOCTh
WCTIONB30BaHNs Mpenapara « MoHKIaBHT- 1) MpeBbIIIaia mokasaresib KOHTPOIbHOH rpymmsl Ha 17,3%.
[Ipon3BoAcTBeHHAs] CAaHUTAPHS B arpONPOMBIIIIIEHHOM KOMIUIEKCE SIBIISIETCSI OMHUM M3 PELIAOIINX
(haxTOPOB, MO3BOJISIOIIUM COXPAHUTH U IPEYMHOKHUTD 370POBBE CEIbCKOX03SHCTBEHHBIX KUBOTHBIX
U TOJyYaTh OT HUX OE30TMacHyI0 B OMOJOTMYECKOM M HKOJOTMYECKOM OTHOLICHUH MPOAYKIHUIO IS
obecriedeH st POJOBOJILCTBEHHBIX IOTPEOHOCTEH HaceIeH S TOCYIapCTBa.
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The paper presents the results of research on the development of zoohygienic measures aimed at
improving the hatchability of eggs through the use of environmentally safe means and the study of
the toxic effects of formaldehyde on the quality of hatching eggs. The research is relevant due to the
negative changes in industrial poultry farming in recent years, which have been accompanied by a sharp
deterioration in the quality of hatching eggs, a decrease in the hatching of conditioned chicks and their
significant mortality during the rearing period. The use of the drug "Monclavit-1" as an antiseptic and
disinfectant drug of broad spectrum and the study of formaldehyde toxicity in the treatment of hatching
eggs is of scientific interest to improve the incubation quality of eggs. The work gives a comparative
assessment of the use of formaldehyde for disinfection of hatching eggs and environmentally safe
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preparation "Monclavit-1". The data obtained and their analysis indicate that preincubation treatment with
Monclavit-1 had a positive effect on the results of incubation. Eggs with blood ring in the control group
were 0.9% more (p < 0.05), dead-in-shell eggs were 1.3% more (p < 0.05), and addle eggs were 2.0%
more (p < 0.05) than in the experimental group. In addition, the rates of egg hatchability and hatchability
of chicks when treated with Monclavit-1 were higher than those of the control by 3.1 and 4.4% (p <0.05),
respectively. Cost-effectiveness of the drug "Monclavit-1" use exceeded that of the control group by
17.3%. Production sanitation in the agro-industrial complex is one of the decisive factors in preserving
and increasing the health of farm animals and obtaining biologically and environmentally safe products
from them to meet the food needs of the population of the state.
Keywords: «Monclavit-1», formaldehyde, incubation, chickens, cross «Ross-308»
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INTRODUCTION

Reducing incubation losses and increasing
hatchery efficiency is a major challenge for the
poultry farmer. Incubation losses reduce hatch-
ery efficiency and lead to overconsumption of
expensive hatching eggs [1-4].

The introduction of intensive rearing meth-
ods based on the concentration of a large num-
ber of poultry in a limited area, the use of mod-
ern feeding technologies at the present stage of
development in industrial poultry farming in
Russia often create a threat to the stable welfare
of farms for infectious and noncontagious dis-
eases and obtaining final products of low qual-
ity [5-8].

Negative changes that have occurred in re-
cent years in the commercial poultry production
have been accompanied by a sharp deteriora-
tion in the quality of hatching eggs, a decrease
in the hatching of conditioned chicks and their
significant mortality at the stage of embryonic
development and during rearing.

Microbial contamination of incubated eggs
is an important problem for producers of poul-
try products, leading to a decrease in hatchabili-
ty of eggs and quality of young animals. Among
the various methods of egg disinfection, such
as washing, irrigation, treatment with formal-

dehyde vapor is considered the most effective
method. Eggs can be treated with formaldehyde
during incubation or immediately after transfer
to hatch, but most often it is done before incu-
bation. It should be remembered that formalde-
hyde, while having antimicrobial properties, is
at the same time a strong toxic substance that
can destroy a sleeping embryo. Thus, effective
formaldehyde fumigation is a balance between
its bactericidal effect on the shell microbial in-
festation and its toxic effect on the developing
embryo [9-12]. Environmentally safe methods
of treating hatching eggs reduce the risk of
clutch infection without reducing hatchability
[13-15].

A new less toxic and environmentally safe
disinfectant "Monclavit-1" of domestic pro-
duction is presented to adequately replace
traditional disinfectants (formaldehyde, etc.).
"Monclavit-1" exhibits sharply expressed bac-
tericidal, fungicidal and antiviral properties,
has anti-inflammatory and regenerating effect.
It has high activity against gram-negative and
gram-positive microorganisms, pathogenic
fungi and yeasts. An important feature of the
polymer that makes up "Monclavit-1" is its
high adsorption capacity and tendency to com-
plexation. It actively binds many substances,
including toxins.
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The purpose of the research is to study the
effect of the preparation "Monclavit-1" on the
incubation quality of eggs in the conditions of
the Tomsk region.

The objectives are to determine the indica-
tors of hatchability, hatchability of day-old
chicks when using the drug "Monclavit-1" and
to give an economic rationale for the results of
the research.

MATERIAL AND METHODS

The research material was hatching eggs
of Ross-308 parent flock cross, Monclavit-1
preparation and formaldehyde. The drug "Mon-
clavit-1" in appearance is a transparent brown
liquid, foaming when shaken. As an active in-
gredient it contains 0.12 g of crystal iodine,
0.36 g of potassium iodide, as excipients - poly-
vinyl-N-amidacyclosulfoiodide (3.0 g), sodium
dodecyl sulfate (0.06 g) and distilled water to
100 ml.

For the study, a batch of hatching eggs in
the amount of 114,000 eggs was selected and
divided for treatment by 57,000 eggs in the
incubation setter Ne 1 and Ne 2 (control and
experimental). The difference was that the in-
cubation eggs of hatchery setter #1 were treat-
ed with formaldehyde vapor in a disinfecting
chamber, while those of setter #2 were treated
with Monclavit-1 by aerosol irrigation of the
shell surface. In addition, treatment of the in-
ner surface of the incubation chamber was
carried out. The drug consumption of Moncla-
vit-1 was 200-250 ml per incubation cabinet.
Repeated disinfection of the eggs of the ex-
perimental group was carried out on the 11th
day of incubation by aerosol spraying through
the ventilation hole of the incubation cabinet
using a sprayer.

To control the quality of incubation eggs
biological control was carried out before in-
cubation: eggs were evaluated by appearance,
the size and shape of eggs, the condition of the
shell, the size and position of the air chamber,
the presence of cracks (incision, breakage) in
the shell, various kinds of inclusions in eggs,
the position and mobility of the yolk, the condi-

tion of gradules were taken into account during
examination with an ovoscope.

Biological control during incubation was
carried out by ovoscopy of eggs on days 6, 10,
and 18 of incubation:

— on the 6th day of egg incubation counting
and culling unfertilized eggs, identifying eggs
with dead embryos with "blood ring" defect, es-
tablishing the approximate time of death, open-
ing eggs with dead embryos were carried out;

—on day 10 - determination of allantois clo-
sure (embryo development);

—on day 18 - fetal positioning.

All eggs with dead embryos were counted
and classified as "dead". Eggs that died after
the third examination in the hatching period
were classified as "dead in shell". Bacteriologi-
cal examination of dead egg embryos was car-
ried out in the Regional Veterinary Laboratory.
The studies were conducted under the same
incubation conditions. The experimental data
were statistically processed according to the
method of N.A. Plokhinsky (1970) on a per-
sonal computer using Microsoft Office Excel.
Scientific studies were carried out according to
the scheme (see Table 1).

Tao6a. 1. Cxema mpoBeICHUS UCCIECTIOBAHUI
Table 1. Research design

Num-
ber,
heads

Preparation for preincubation

Group treatment of eggs

Control 57 000 | Formaldehyde vapor
(20-minute formaldehyde vapor
treatment at a concentration of
600 mg formaldehyde per 1 m?

of incubation chamber)

Experi- 57 000

ment

The preparation "Monclavit-1"
(aerosol irrigation of the shell
surface and incubation chamber
for 10 minutes, the drug con-
sumption of 250 ml per incuba-
tion chamber)
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RESULTS AND DISCUSSION

The incubation waste autopsy and analysis
are of great importance for assessing the qual-
ity of eggs used and the incubation regime. The
autopsy of incubation waste is carried out se-
lectively on the control trays of the particular
batch of eggs being evaluated. When opening
eggs with dead embryos, first of all, the catego-
ry of dead embryos and the approximate age of
death are determined. Usually, all dead embryos
are conditionally divided into three categories:
"blood ring", "late dead" and "dead in shell".
Embryonic mortality is known to be particular-
ly high during periods called "critical". These
are usually the 3rd-5th, 9th-11th and 19th-20th
days of incubation. The first examination of
eggs revealed unfertilized eggs and eggs with
embryos that died in the first days of incubation
with blood rings, etc.

Analysis of the results of incubation shows
that the number of unfertilized eggs in both
groups was almost the same, ranging from 3.1-
3.3%, which is due to the high reproductive
ability of birds of the parent flock.

Preincubation treatment with Monclavit-1
had a positive effect on the incubation results.
It was found that the number of eggs with blood
ring was 0,9% higher (p < 0,05), the number
of late dead eggs was 1,3% higher (p < 0,05),

and the number of dead in shell eggs was 2,0%
higher (p < 0,05) compared to the experimental
group (see Table 2).

As a result of the study it was found that the
hatchability and hatchability of the treatment
with the preparation "Monclavit-1" in compari-
son with disinfection by formaldehyde vapor
were higher by 3,1 and 4,4% (p <0,05), respec-
tively (see Table 3).

Bacteriological examination in the control
group identified: Citrobacter freundii + En-
terococcus faecalis + Staphylococcus faecium
+Enterococcus agglomerans + Enterococcus
faecium + Enterobacter agglomerans+ Esch-
erichia coli.

In the experimental group only one associa-
tion of Staphylococcus aureus + Streptococcus
faecium was identified. The number of E. coli
group bacteria (E. coli) was found 5 times less
and staphylococci 3.5 times less in the biomate-
rial of the experimental group than in the con-
trol. There is a negative effect of formaldehyde,
which consists in the fact that it, being a toxic
gas, can cause the death of the egg embryo al-
ready in the Ist day of incubation (see Table 4).

The use of the preparation Monclavit-1 for
the treatment of hatching eggs contributed to
the reduction of the cost of one day-old chick
by 2 rubles in comparison with this indicator

Ta6a. 2. BiusHaue paznuuHbix crioco00B 1e3nH(EKINH sSiIa Ha COXPaHHOCTh WHKYOAIIMOHHOTO ST
Table 2. Effect of various methods of egg disinfection on the safety of hatching eggs

Laid for Unfertilized eggs Blood ring Dead-in-shell Addle eggs
Group incubation, o . . .
pes. % pes. % pes. % pes. % pcs.
Control 450+6 |33+0,2|15+0,822+0,2|10+£0,7 {2,0+0,2| 9+£0,6 |24+0,2 | 11+0,8
Experiment 450+6 |3,1+0,1|14+0,7|13+02| 6+0,3 | 0,78 | 3+£0,5 |04+0,1| 2+0,5
Note. Here and in Table 3.: p<0,05
Taoua. 3. [Tokazarenu BEIBOJIUMOCTH SIUI] ¥ BBIBOAA MOJIOAHSIKA
Table 3. Indicators of hatchability of eggs and young animals
Breedi t Egg hatchabilit
Group Laid for incubation, pcs. L youngsoers se ey
pcs. % pcs. %
Control 450 400 88,9 5 90,0
Experiment 450 414 92,0 11 94,4
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Ta6a. 4. MukpoOHast 00CEMEHEHHOCTh YMOPHO-
Ha KypHHOTO siiilia B 1-e CyTKH HHKyOauuu, %
Table 4. Microbial contamination of a chicken
egg embryo on the first day of incubation, %

. o Incubation Group
Sanitary-indicatory .
. . period,
microorganisms d .
ays control experiment
Staphylococci 1 70 20
Coliform bacteria 1 50 10

Tada. 5. CebecTonMOCTH MOTyYEHHUS OHOTO
CYTOYHOTI'O LIBIIUICHKA, P.

Table 5. Production cost of one-day-old chick, r

Sum of expenses
Cost item Control Experi-

group ment group
Hatching egg 24 24
Payroll fund 0,000042 | 0,000042
Expenditures for water supply 7,96 7,96
Energy resources 1,071 1,071
Depreciation of cabinets
(hatchery and incubation
cabinets) 3,57 3,57
Miscellaneous expenditures 8.4 6,4
Total: 45 43

Taba. 6. DxoHomudeckas 3pHEKTHBHOCTH HC-
MOJIb30BaHUs nipenapara « MOHKJIaBUT- 1» s
00pabOTKHM NHKYOAITMOHHBIX STUI]

Table 6. Economic efficiency of using the drug
«Monclavity for the processing of hatching eggs

Group
Indicator control experi-
ment
Number of conditioned chickens,
400 414
heads
Cost price per chicken, rubles 45,0 43
Total cost, rubles 18000 | 17 139
Selling price of one chicken, rubles 90,0 90,0
Total disposal value, rubles 36 000 | 37 260
Profit, rubles 18 000 | 20 121
Product profitability level, % 100,0 117,3

with disinfection by formaldehyde vapor (see
Table 5).

The profit from the use of the preparation
"Monclavit-1" was higher by 2121 rubles. (see
Table 6), which contributed to an increase in the
profitability of the treatment of hatching eggs
with the preparation "Monclavit-1" by 17.3%
compared with the disinfection with formalde-
hyde vapor (see Table 5).

CONCLUSIONS

1. Hatching eggs with blood ring in disinfec-
tion with formaldehyde vapors were 0,9% (p <
0,05), late dead eggs - 1,3% (p < 0,05), dead in
shell eggs - 2,0% (p < 0,05) more than those
after treatment with Monclavit-1, respectively.

2. Hatchability and hatchability of the treat-
ment with Monclavit-1 compared to formalde-
hyde disinfection were higher by 3.1 and 4.4%,
respectively.

3. The use of the preparation "Monclavit-1"
for the treatment of hatching eggs helped to re-
duce the cost of one day-old chick by 2 rubles
compared to this indicator for the disinfection
with formaldehyde vapor.

4. The number of coliform bacteria detected
in the biomaterial in the experimental group
was 5 times lower and staphylococci 3.5 times
lower than in the control group.

5. The profit from the use of the drug "Mon-
clavit-1" was higher by 2121 rubles, which in-
creased the profitability level of the treatment
of hatching eggs with the drug "Monclavit-1"
by 17.3% compared with the disinfection with
formaldehyde vapor.
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