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Abstract

Target. To study the possibility of using vermicorm additives in the diets of
laying hens to ensure better absorption of nutrients in the diet of chickens. The results
of experimental studies conducted on the use of a new feed additive derived from the
biomass of red California worms as poultry feed are presented. The following optimal
ratios of components in the developed feed additive in mass have been established.
%: biomass of red California worms (6.0), sodium chloride (3.0), seaweed (5.0),
calcium peroxide (2.0) the rest is a mixture of meal and cake (mass ratio 1:1)
production of cottonseed oil. Scientific novelty. The originality of the solution to the
problem lies in optimizing the feeding programs of birds of the egg productivity
direction by using a new vermicorm additive. The main task is to replace synthetic
antibiotics used for the prevention and treatment of birds and animals. The proposed
feed additive (FA) is biologically active, has increased nutritional value due to the
content of the complex of interchangeable and essential amino acids of animal and
plant origin. In addition, it contains the necessary amount of micro (Se, I, Cu, Mo,
Zn, F, etc.) and macronutrients that ensure the normal functioning of birds.
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According to the results of the experiment, during the period, the introduction of a
fodder additive into the diet of hens of the layers noticed an increase in the intensity
of egg production in the first group more by 20%, in the second group of hens of
laying hens - 30% and in the third group - 50% compared to the control group.
Keywords: vermic feed additive; birds; agriculture; biomass of red Californian

worms; productivity; feed diet.

Introduction

Poultry farming is the most important
branch of agriculture, which produces
the necessary food of animal origin.
Today, this sector of the economy is
actively developing in many countries
of the world. Among the leading
countries in poultry farming are such as
China, the USA, Japan and Russia. In
world production, the share of poultry
meat is almost 30% [1, p.14]. In order
for the poultry industry to develop
successfully, it 1is necessary to
constantly improve poultry
technologies related to production.
Also, the full growth and health of the
bird, as well as the quality of products
in the future, is affected by high-quality
and proper feeding. Providing poultry
farming with valuable feed additives,
provided with a high content of
balanced amino acids, including
essential, water-soluble vitamins, is one
of the promising areas for solving the
problem of increasing  poultry
productivity.

Feed additives are currently
becoming important in poultry farming
due to their wide range of beneficial
effects:  stimulating growth and
increasing productivity, strengthening
immunity and health protection. The
global problem of humanity with the
rapid growth of the world's population
is the shortage of food (25%) and feed
(30%) protein. The growing demand of
poultry and animal husbandry for

protein feeds can be met as a result of
the maximum use of non-traditional
renewable sources of animal origin. As
you can see, the need of the national
economy for protein is huge. Finding
new sources of reproducible animal
protein, providing them with the urgent
needs of poultry and animal husbandry
is one of the most acute problems of
our time [2; 3].

From non-traditional mineral
additives in the feeding of poultry,
sapropel, bischofite, highly siliceous
mineral complexes such as bentonites,
saponites, diatomites, zeolites,
kudurites, as well as river sand,

feldspar, shale and many other
compounds are wused as mineral
additives [4, p.205].

Currently, flour from fish and
other marine animals, from bones is
mainly used as animal feed [5, p.242].
However, these products are of low
quality due to the high fat content and
high price [6, p.195].

With the development of the
vermicultivation industry, scientists
have been researching that the worm
tissues correspond to high-quality
animal protein in composition. The use
of the Californian (Eisenia foetida) or
other worm breeding has become
widespread in the United States of
America, Canada, Great Britain, Japan,
Italy [6, p.197].



Additives of protein flour from
vermiculture in the amount of only
about 1% to the diet of chickens
increase the yield of eggs by 25%,
weight gain by 22%, to the diet of dairy
cows increases milk yield by 20%, the
quality of fur in fur-bearing animals
increases, etc. [7].

Materials and methods

All components of the feed
additive (CD) have useful properties
for increasing the productivity of
animals and birds.

The introduction of calcium
peroxide into the feed additive of less
than 2% does not provide a significant
increase in the shelf life of the
commercial product and an increase in
the live weight of animals, more than
5% does not lead to a further
pronounced increase in the effect of its
influence.

The biomass of red California
worms (Eisenia foetida) has a high
nutritional value. The worm's body
contains up to 67-72% complete
protein with a high level of essential
amino acids, 7-19% fat, 18-20%
carbohydrates, 2-3% minerals, a wide
range of trace elements (Fe, Cu, Mn,
Zn, etc.) [8].

Sodium chloride is of particular
importance for the physiology of the
animal organism, because it determines
the constancy of osmotic pressure of
blood and interstitial fluid, plays an
essential role in the regulation of water
metabolism [7].

Kuchinskaya is a breed of meat-
and—egg chickens that is easily bred at
home. The main feature of the
Kuchinsky chickens is the combination
in their genetics of the best qualities of
several breeds at the same time: Rhode

So, according to the literature,
protein and vitamin supplements in the
diet of poultry affect metabolic
processes, enhance the indicators of
natural resistance of poultry, thereby
contributing to its further productivity.

Island, New Hampshire and Plymouth
Rock. Kuchinskaya chickens have a
high adaptability to fairly harsh climate
conditions. Chickens of these breeds
are capable of laying from 5.5-6
months of age [9].

Numerous groups are difficult to
form, it is difficult to provide all
animals and birds in large groups with
the same feeding and maintenance
conditions. In large groups, it is
difficult to take into account
productivity, physiological indicators,
which means that the depth of the study
decreases. At the same time, the costs
of conducting the experiment also
increase. Chickens of the same species
and the same age were taken into the
experiment. According to this, 4 groups
were formed to conduct the experiment
(3 experimental, control) of 10 heads
each (chickens breed "Kuchinskaya",
age 22-24 weeks). Experiments on
poultry are usually carried out by the
group method. The tests were carried
out on laying hens in the vivarium of
the  International = Kazakh-Turkish
University named after H.A. Yasavi.
The experiment lasted for 60 days
(January-February). The feed additive
was obtained by extrusion. The
developed feed additive has no odor, is
non-toxic, environmentally friendly,
and conditions for the development and
growth of pathogenic microorganisms



are not created during its storage. The
feed additive is obtained by performing
the following operations: extrusion of
all components with the addition of
worm biomass, pre-crushed cotton
waste, their thorough mixing in a
mixer, dosing and packaging of the
resulting mass. The components are
introduced in the state of their initial
technological humidity. The color of
the feed additive is light brown, the
type is a granule.

The absolute (kg) and average
daily gain (g/day) of live weight were
determined using calculation methods
widely known n practice
(V.P.Kravtsevich's workshop). Blood
for hematological studies was taken
from the axillary vein of birds of all
groups (I-IV) according to the clinical
method in hematology [10, p. 52].
Hematological analyses were made in
the laboratory of the Research Institute
"Ecology" at IKTU. Hematological
blood parameters occupy a special
place and are very important both for
assessing the physiological status of the
birds' organism and for timely
diagnosis of pathological conditions
[11;16]. This diagnosis makes it
possible to assess the functional state of
the body, the work of the liver,
kidneys, pancreas and other organs, as
well as the state of protein,
carbohydrate, fat and  mineral
metabolism, to adjust the feeding diet
in a timely manner [12, p.10]. Group
accounting of egg productivity of
chickens is determined by the method
[13;14]. Statistical processing of the
results of the study was done using a
personal computer and the Microsoft
Excel program.

All birds during the experiment
received a full diet of feed. The feed
additive was fed at a dose of 100-130 g
per 1 group 2 times during the day
from 04.01.2022 to 05.03.2022. The
experimental  group received a
combined feed (basic diet + feed
additive). The control group received
only the basic diet, without additives.
Laying hens for experiments were kept
in disinfected cages in another room
separately from other animals of the
vivarium. Optimal conditions were
created for the birds: the room was lit
with fluorescent lamps, the humidity
was 70%, the temperature was 15-18
°C. When vermicorm was introduced
into the main diet of birds, there was no
negative effect on the general clinical
condition. A clinical examination was
performed daily. All birds have
smooth, shiny plumage, the feathers are
arranged in regular symmetrical rows
along the length of the body. The skin
of the comb is smooth, clean, without a
flaky layer, characteristic of well-
developed adult chickens. The birds
were active, willingly ate food, there
were no signs of changes in behavioral
reactions. When conducting studies to
control the physiological state of birds,
the hematological composition of blood
taken from the axillary vein in
experimental and control groups was
studied.

Methods  of  morphological
analysis, the egg mass was determined
on laboratory scales VLTE-2100 with
an accuracy of 0.1 g. Figure 1 shows
the process of weighing egg masses on
a scale.



Figure 1. Egg of control group (a) and egg of experienced group (b)

Results

All kinds of effects on the tissues of the body are reflected in the composition
and properties of blood. For hematological parameters, blood was taken from all
birds (age 22-24 weeks) at the beginning of the experiment and on the 60th day (age

30-32 weeks) of the experiment.

The contents of hemoglobin, erythrocytes, leukocytes and platelets in the blood

of birds were determined (Table 1).

Table 1 - Hematological blood parameters of chickens by the end of the

experiment (average value)

Indicator Control group The concentration of the feed Normative
additive introduced into the main diet indicators (by
Ne groups), gr AA.
100 (1) 115 (2) 130 (3) Kudryar\)/tss]ev) [14,
Erythrocytes,10'/1 | 3,0+0,61 3,240,14 3,6+0,35 | 3,5+0,15 | 3,0-4,0
Leucocytes, 10°/1 | 30,5+0,57 24,7+0,38 | 26,0+0,75 | 27,3+0,91 | 20,0-1-40,0
Hemoglobin, g/l 82,8441 90,7+5,3 95,2+4,5 | 98,843,7 | 80,0-120,0
"ll“(l)lgr/ci)mbocytes 43,1450 50,142,0 53,1+5,2 | 51,4+3,0 | 32,0-100,0

Analyzing the data obtained, it
should be noted that all hematological
parameters of the blood of chickens
correspond to the physiological norm.
As a result of hematological studies of
the blood of birds (laying hens) from
the experimental and control groups, an
increase in the hemoglobin content in
the experimental groups was found by
7.9 g/l (group 1), 12.4 g/1 (group 2) and
16.0 g/l (group 3), respectively,
compared with the control group. Also,

in the experimental groups, there was a
difference in the decrease in the
number of leukocytes by 5.8%109/1
(group 1), 4.5*109/1 (group 2),
3.2*109/1 (group 3) compared with the
control.

Changes in the live weight of
laying hens were monitored once a
week by weighing the chickens
individually on an electronic scale
KW300. The weighing results are
presented in Table 2.



Table 2 - The effect of the feed
additive on the live weight gain of

poultry

The mass of birds (hens) at the beginning of the experiment and at the end of the
experiment (from 04/01/2022 to 05/03/2022)
Indicator I group (FA— IT group III group (FA-130 Control group
100 g) (FA-115 g) g)

Average live
weight, kg:

at the 25403 2,3+0,2 2,7+0,4 2,6+0,2
beglnpmg of the 3.440.2 3,1+0,3 3,7+0,2 2,8+0,1
experience

at the end of
the experience
Absolute gain, kg 0,9+0,05 0,8+0,02 1,0+0,2 0,2+0,01
Average daily 1540.2 13+0,3 17+£0,2 3+0,1
increase, g

Based on the analysis of the
results of experimental studies, it can
be noted that the introduction of
vermicorm (FA) into the diet of birds
leads to an increase in muscle mass,
endurance of the body, immunity to
infectious diseases due to the overall
improvement of metabolic processes in
cells.

One of the important indicators
is the egg productivity of poultry in
poultry farming. The intensity of the
increase in the productive indicators of
poultry depends on the amount of
assimilation of nutrients.

The effect of the developed feed
additive on the productivity of chickens
1s shown in Table 3.

Table 3 - Egg productivity indicators for the research period (04.01.2022 to

05.03.2022)
Indicators Control Experienced (Ne groups), the dose of the feed
additive /g
100 (1) 115 (2) 130 (3)
Egg production per 12 36 42 54
laying hen per month,
pieces
Intensity  of  egg 40 60 70 90
production, %
Egg weight, g 57,8+£0,72 59,3+0,91 61,0+0,98 61,0+1,0

As can be seen from table 3, for 60 days of the accounting period, an increase
in the intensity of egg laying (20%) was observed in the first group of laying hens, in
the second group of laying hens (30%) and in the third group (50%) compared to the
control group. In this table, the last row shows the average value of egg masses.
Based on this, it can be assumed that the 130 g - daily dose of the studied supplement



was effective compared to others. The biologically active substances included in the
feed additive contribute to increasing the productivity of laying hens.
Conducting statistical processing of the average number of eggs according to

Steudent
X=(12+36+42+54)/4 =36 pieces
Standard difference

s|x)=1(12—36 +(36 —36 +(42—36 )} +(54 —36 /2 =468
For analytical analyzes, the probability P= 0,95 is optimal, the repetition of the

experiment is -3 Times, t=4.30.

L 4,30%1 _
Reality interval 468+ — = =468+2,5,

The coefficient of variation of intensity of egg production is CV=0.28%; the
coefficient of variation of mass of egg is 0.022%. CV<10 ratio is positive.

Discussion

As can be seen from the results
of hematological studies of the blood of
birds participating in the experiments,
an increase in indicators was revealed —
erythrocytes, hemoglobin and platelets,
which is explained by the receipt of
optimal amounts of nutrients and trace
elements by birds. Hemoglobin is
involved in the transfer of oxygen from
the lungs to the tissues. Leukocytes
serve as an important link in the
mechanism of immunological
protection, interacting with lymphoid
cells in certain  phases of
immunological reactions. It can also be
concluded that a decrease in the

number of leukocytes means both the
absence of inflammatory processes in
birds. Fluctuations in the number of red
blood cells and hemoglobin may also
depend on feeding: animal feed
contributes to the increase of these
indicators, respectively, due to the low
content of red blood cells and
hemoglobin in the control group
compared with the experimental. Stress
can lead to an increase in the number of
white blood cells, and it can also vary

depending on the individual
characteristics of the bird.
Table 4 below shows the

economic efficiency of this feed.

Table 4 - Economic efficiency (for 60 days)

Indicator Feed additive, | Other feed additive (on the
Vermicorm market)
Feed consumption, total kg 41,4 50-70  (depends on the
composition)
The cost of feed, total, tenge per kg 700 2252 (the closest feed in
composition)
Egg profit, tenge per month 2520 720

Seeing from the table above, we can say that our combined feed is cost-

effective compared to other feed additives.

Conclusions



After analyzing the data
obtained, we can draw conclusions:

1. Hematological blood
parameters of all experimental and
control groups were within the limits of
normative indicators.

2. When using a feed additive
farm, chickens gain live weight: in the
experimental groups, the absolute

The feed additive obtained on the
basis of worm biomass, which has a
unique content of interchangeable and
essential amino acids, is well absorbed
in the body of birds and increases the
body's resistance to the adverse effects
of the environment.

It is planned to conduct long-
term studies to recommend a

increase 1s 28.3%; the average daily vermicorm additive in industrial
increase is 0.5% more than in the conditions.
control group.
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Tyiiin

Makcatpl. TaybIKTapAbIH a3bIKTaHYBIHIA KOPEKTIK 3aTTap/IbIH JKAKChl CIHYIH
KaMTaMachl3 €Ty YIIH a3bIKTaHy PAIMOHBIHAA BEPMHU-KEMIIOIN KOCTAChIH KOJIaHY
MYMKIHJITIH 3epTTey Oosbin TaObuianbl. KamudopHUSIBIK KbI3bUT KYPTTapAblH
OnoMaccachbl HETi3IHIE JKacaiFaH >kKaHa KypaMmJibl a3bIKTBIK Kocmajapibl Vi
KYyCTapblHa KOJIJaHy OOMBIHIIA KYPri3UIreH TOKIpUOETiK 3epTTeyepaiH HOTHXKeIepl
KeNTipuireH. Maccara o3ipJIeHreH J>KeM-IIIeIN KOCIMAChIHJIaFbl KOMIIOHEHTTEPI1H
KeJlecijied OHTalIbl Kypamaapbl albIHIbI, %: KBI3BUI KaauGOpHHS KYPTTapbIHBIH
ouomaccacel (6,0), Hartpuii xmopumi (3,0), TeHi3 Oamabipiapbl (5,0), KaabIul
nepokeui (2,0) KaaraHbl-MaKTa OHIIPICIHIH KaJIBIKTAphl (MaccaablK KaThIHACKI 1:1).
FoutbiMu sxaHanbirel. MocesieHi menty 1iH ©31H1K epeKIIeNir KaHa BepMHU-KEeMIIOI
KOCITaHbI KOJIAaHy apKbLIbl TayBIKTAPABIH KYMBIPTKANIAy OHIMILIITIH OHTAWIaHIBIPY
Oompim TaObIIaABRL. Herisri makcatr Kycrap MeH >KaHyapiapaa OoJlaThiH aypyJiapabl
IJIBIH-ATTy JKOHE €MJIey VIIH KOJJaHBUIATBIH CHHTETUKAIBIK AHTHOMOTUKTEPl
QIMACTBIPy  CaHANaJbl. YCHIHBUIBII ~ OTBIPFAH  a3bIKTBIK JKEM-IION  KOCIa
OnoJIOrUsUIBIK OesiceH11 Kocna OOoJbIn TaObUIa/bl, KOCMAa KYPaMbIHJAFbl KaHyapiap
MEH OCIMIIKTEP/ICH aJbIHATHIH aJIMACTHIPBUIATHIH KOHE aIMACTHIPBUIMANTBIH aMUH
KBIITIKBUTIaphIHA OalIaHBICTHI JKOFAphl KOPEKTIK KYHIBUTBIKKA Me. COHBIMEH Kartap,
KOCIajJa KyCTap/bIH KaJbINThI TIPHIUIIK €TYIH KaMTaMmachl3 ereTiH Mukpo (Se, I, Cu,
Mo, Zn, F xoHe T.0.) )KOHE MakKpOAJIEMEHTTEPiH KaXeTTi Mesiiepi Oap. 3eprrey
HOTWKeTepl 0olbIHIIA, OaKblIay TOOBIMEH CANBICTHIPFaHAa TOXKIPUOEIIK TONTAP IaFbI
TaybIKTapFa eM-I1en KocrnachklH eHri3reH ke3ze (I) OipiHmi TonTarbl TaybIKTapaa
KYMBIPTKaIay KapKbIHABUIBIFEI - 20% - Fa, (II) exinmn Tonrarsl TaysikTapaa - 30% -
ra sxoHe (II1) ymrinmn Torra - 50% - Fa apTThI.

Kint ce3nep: Bepmu a3bIKTHIK KOCIA; KYCTap; aybll MIAPYyallbUIBIFBL; KbI3BLI
Kan()OPHUSIIBIK KYPTTap OMOMaccachl; akybi3; OHIMAUTIK; a3bIKTHIK PAIlUOH.



W3YUEHUE BJIMSIHUSI BEPMUKOPMOBOM JJOFABKH HA
JOMAIIHUX IITUL (KYP-HECYUHIEK)

EcenbaeBa Kanap 7’KenucoBna

JlokTopaHT

Kazaxckuii HammoOHaIbHBIN UCCIICIOBATEIHCKUN TEXHUYECCKUU
yHuBepcurer umenu K.M. CarnaeBa

r. Anmatel, Ka3zaxcran
E-mail:esenbaeva.j@mail.ru

CannoBa ['ayxap AckepoBHa

JIoKTOp TexHH4YecKux Hayk, PhD

MexnyHapOoIHbIN Ka3aXCKO-TYPELKUI YHUBEPCUTET UMEHU
Xomxku Axmena ScaBu

Typkecran, Kazaxcran
E-mail:ecolog conf@mail.ru

Ax0OacoBa AMmaHkyn J[>kakaHOBHA

JIOKTOp TEXHUYECKUX HAyK, Tpodeccop

MexayHapoIHbIN Ka3aXCKO-TYPEIKUN YHUBEPCUTET UMEHH
Xomxu Axmena Scasu

Typkecran, Kazaxcran

E-mail:ecolog kz@mail.ru

AHHOTALUA

enp. M3ydeHne BO3MOYKHOCTH HCIIOJB30BaHUs B PAMOHAX Kyp-HECYIIEK
BEPMHUKOPMOBOM J1I00aBKM [ OOECIEUEHMS JIYYIIer0 YCBOCHHS MHUTATEIbHBIX
BEIIECTB  panuoHa Kyp. IlpenctaBieHbl  pe3ylbTaThl  IKCIEPUMEHTATBHBIX
WCCIIEIOBAHUM, TPOBEJACHHBIE TI0 TIPUMEHEHHIO HOBOM KOPMOBOHM J00aBKH,
MOJTYy4YeHHOW Ha OCHOBE OHMOMACCHI KPAaCHBIX KaTU(GOPHUNUCKUX YEpBEH B KAYECTBE
KOpMa JiJIsl TOMAIIHUX MTHUL. Y CTAaHOBJIEHBI CIEAYLIIME ONTUMAIBHBIE COOTHOIIEHUS
KOMITIOHEHTOB B pa3pab0TaHHONW KOPMOBOHM j00aBKke B Macc. %: OGmomacca KpacHBIX
kanudopHuiickux uepset (6,0), xmopun Harpusa (3,0), mopckue Bogopociu (5,0),
nepokcua Kaiabius (2,0) ocTaibHOE CMeCh MIPOTa U JKMbIXa (MacCCOBOE COOTHOIIICHUE
1:1) mpousBoxacTBa XJIONKOBOro Macia. Hayuynas HoBu3Ha. OpUTHHAIBHOCTD
pelIeHus] TPOOJIEMBl 3aKJIIOYACTCSI B ONTUMH3AIMKA MPOTPaMM KOPMJICHUS TITHIL
SMYHOTO HAIMPABJICHUS MTPOAYKTUBHOCTU MyTEM MIPUMEHEHUSI HOBOM BEPMUKOPMOBOM
moOaBku. ['maBHO# 3amadeii sABISETCS 3aMEHA CHHTCTHYCCKHX AaHTHOMOTHKOB,
NPUMEHSIEMBIX I TPOPUIAKTUKKA W JICUCHUS] MTHUIl, KXKUBOTHBIX. [Ipemyaraemas
kopMoBas  gobaBka (KJI) sBnsercss Ouonornyeckoil akTUBHOM, o0namaeT
MOBBIIIICHHON MUTATEIBHON LIEHHOCTHIO 3a CUET COACPKaHHUS B COCTaBE KOMILIEKCA
3aMEHUMBIX M HE3aMEHUMBIX AMHUHOKHCIIOT JKMBOTHOTO M  PacCTUTEIBLHOIO
npoucxoxaeHus. Kpome Toro, B Heil cOAEpX UTCS B HEOOXOJUMOM KOJIUYECTBE



Mukpo (Se, I, Cu, Mo, Zn, F u J1p.) m Makpod’JIeMEHTOB OOECIICUHNBAIOIINE
HOPMAaJIbHYIO KU3HEAEITENbHOCTh NTUL. [lo pe3ynbraram sKCEpUMEHTa B MEPUO
BBEJICHHE KOPMOBOW JTOOABKM B PAIlMOH Kyp HECYIICK OBLJIO 3aMEUEHO yBEIMYCHUE
MHTEHCUBHOCTU SIMIIEHOCKOCTU B TepBod rpynmne Oosbiie Ha - 20%, BO BTOpOil
rpynne Kyp Hecymek - 30% wu B Tperbeit rpymme - 50% 10 CpaBHEHHIO C
KOHTPOJIBHOMN IPYNIION.

KiioueBble cioBa: BepMu kopmoBas 100aBKa; NTHUIII; CETbCKOE XO35HUCTBO;
Oromacca KpacHbIX KaJIU(POPHUMCKUX YepBei; OeNKH; MPOJTYKTUBHOCTH, KOPMOBOM
paLHOH.



