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NOKA3HUKU AKOCMI 3pA3Ki6 MAKYXU BUCOKOOICIHOB020 COHAWHUKA, NOMIWeHUX 8 Pi3Hi ymosu. [is wo2o cmeopeno pezy-
b08ani ymosu: oout 3paszox (I) (memnepamypa nogimpsa + 20 £ 3 °C, éionocna gonozicms nogimps (p) 80 =2 %), I —
memnepamypa +10 + 3°C, gionocna éonozicms nogimps (p) 80 £ 2 %, Il — memnepamypa + 20 + 3 °C, gionocna 6o-
qozicmo nogimpsa 60 + 2 %; IV — memnepamypa +10 + 3°C , gionocna eonozicms nogimps(p) 60 + 2 %. Busnaueno
3MIHU NOKA3HUKIG AKOCMI JHCUPY 8 npoyeci 30epicatts 00CIONHCY8AHUX 3DA3KI8 MAKYXU BUCOKOOLEIHO8020 COHAUMUKA.
Iicna 4-x micayie 36epicanus 30iMbUeHHA 302a1bHOI KUCIOMHOCMI Koueaemuvcs 6 medcax 1,3-1,6 pasie y 3anexcnocmi
8i0 yM08 30epicants, 8 Mol 4ac K HA NOYAMKY eKCnepuMennmy ysa smina Ha 4-u micayv 30epieanns cmanosuna 1,6-4,7
Pazis, wo Modce maxKoxc Oymu nog si3aHo i3 IHMEHCUDIKAYiero YMEOPeHHsT 6MOPUHHUX NPOOYKMI6 OKUCHEHHs. 3Hu-
JHCEHHA MmeMnepamypu HaAsKonuwHbL020 cepedosuuja 0o +10 ‘C 3uudcye weuokicmos npomixanus OKUCHUX NpoYecis,
00CHIOHCYBAHT NOKAZHUKU SIKOCMI 8IOpIisHiombest 610 6 1,2-1,7 pasis. 3naunuil éniue mae 60102icmv HaA NPOMIKAHHS
OKUCHUX § 2i0pONIMUYHUX NPoYyecis 8 00CTIONCYS8AHUX 3paA3Kax, il 3MenuenHsa ynoginvnioe 6 1,5 - 2 pasu naxonuyenns
NepSUHHUX | 6MOPUHHUX NPOOYKMIE OKUCHEHHSA. [[NA Ycix 00CTIONCYS8AHUX 3PA3KIE OCHOGHI KOHCIAHMU JHCUpy Ha 8 — i
Micayb 30epicanHs KOIUBAIOMbCA 8 OONYCMUMUX Medcax: Kkuciomue yucio 5,9-12,1 me KOH, nepokcudne uucno 3,1-7,7
%5 O mmonv/ke, 3aeanvna kuciomuicme 3,6-8,7 “H. Ha ocnosi nposedenux 0ocniodicetsb 3p001eHO 8UCHOBOK NPO O0Yilb-
HICMb BUKOPUCMAHHA MAKYXU BUCOKOONCIHOB020 COHAUHUKA Y KOPMOBUPOOHUYMEI, OCKINbKY HAGIMb NICA MPUBALO20
30epieants 8 Pi3HUX CAPUAAUGUX | HECHPUAMIUBUX YMOBAX B0OHA 30aMHA 30epieamu Cmanicms NOKA3HUKIE AKOCMI HA
be3neynomy pieHi ma 3abe3neuye cmadilbHICMb CKIAOY MaA 61ACMUBOCmell KOMOIKOpMY, be3neyHicms, 300MexXHIiuHYy
ehekmusHicmb 11020 GUKOPUCMANHSA ) MEBAPUHHUYMEBT Md NMAXI6HUYME.
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IMPACT OF NONPATHOGENIC MICROBIAL BURDEN
OF FEED ON THE HEALTH OF LABORATORY RATS

Abstract

Compound feeds provide nutritious and favorable environment for microorganisms, which can affect animal
health during feeding. Microorganisms can interact with the animal’s normal gut microbiota and its own body, affect-
ing the processes of feed digestion and assimilation, and consequently the animal’s health and productivity. During
these interactions, biochemical, physiological, and even behavioral changes occur in animals; however, undesirable
expenditure of metabolic energy on the immune response may be observed. These factors are considered most signifi-
cant for young animals, as they are the most vulnerable group with an underdeveloped microbiome and immune system.
It is known that adding probiotic microorganisms to feed stimulates body weight gain, promotes protection against
pathogenic species, and improves animal health; however, the role of the background non-pathogenic microbiota is
unknown. In this study, two groups of laboratory rats, each consisting of 5 males aged 1.5 months, were fed feed sam-
ples with different levels of microbial contamination: the control sample contained no more than 20,000 CFU/g, and
the experimental sample contained no more than 500,000 CFU/g. The samples were disinfected with dry heat, and sus-
pensions of non-pathogenic microorganisms were added in the previously calculated required amounts: the bacteria
Bacillus subtilis and Micrococcus luteus, and the fungi Aspergillus awamori, Penicillium decumbens, and Saccharomy-
ces cerevisiae. The rats were fed for 9 days; during this period, their body weight and feed intake were measured, and
absolute and relative body weight gain were calculated. Feed intake in the two groups was equal, and the absolute body
weight gain on day 9 in the experimental group was 21.2% higher than in the control group (43.8 g in the control group
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versus 55.6 g in the experimental group). The experimental group began to show a lead in weight gain starting on the
third day. These phenomena can be explained by two main factors: the probiotic effect (since some of the cultures used
are known to be probiotic) and the role of microorganisms in feed digestion (partial decomposition increases bioavail-
ability and nutritional value). This suggests that deep sterilization of animal feed should be avoided.

Keywords: laboratory rats, feeds, microorganisms, probiotic effect, body weight gain.

Literature review

Compound feeds provide a highly nutritious
environment for microorganisms; the microbiota of com-
pound feeds depends on the feed components and con-
tains a large number of diverse microorganisms, among
which representatives of the Actinomycetes and Proteo-
bacteria phyla predominate, comprising at least 50 genera
[1, 2]. Upon entering the animal’s body, the feed micro-
biota can interact with the animal and with the normal
microbiota of the gastrointestinal tract [3]. During these
interactions, biochemical and physiological changes may
occur in animals, which in turn lead to changes in animal
productivity or product quality [4-7]. In addition, an im-
pact on behavior is also anticipated, specifically aggres-
sion in laying hens and tail biting in pigs [8, 9]. Further-
more, the influence of feed microbiota on animal health
has even been demonstrated in aquatic organisms [10,
11]. An undesirable factor here is the expenditure of en-
ergy absorbed from feed on immune responses when
these are stimulated by negative influences on the ani-
mals; these influences can be quite significant [12, 13]. It
is anticipated that the feed microbiota will have the most
significant impact on the health of young animals, whose
own microbiome and immune system have not yet fully
developed.

The addition of probiotic cultures is known to
improve the health of various animal species by enhanc-
ing digestion and providing protection against pathogenic
microorganisms, with members of the genus Bacillus and
yeasts having the greatest effect [14, 15, 16]. As a result,
increased body weight gain and improvements in other
indicators are observed. However,
the influence of the background

The study focused on the indices of rats’ feed in-
take and body weight gain.

The study on rats was conducted at the animal
facility of the Institute of Dentistry and Maxillofacial
Surgery (Odessa).

Materials and Methods

For feeding the rats, two samples of loose feed
(additionally ground to ensure uniformity) were pre-
pared, each weighing 1 kg: a control sample with a con-
tamination level of no more than 20,000 CFU/g and a test
sample with a contamination level of no more than
500,000 CFU/g (the permissible limit according to the
“List of Substances Whose Presence in Feed Is Restricted
or Prohibited,” Order of the Ministry of Agrarian Policy
and Food of Ukraine No. 2691 dated August 16, 2024).
To prevent the presence of pathogenic microorganisms,
the feed was sterilized by dry heat (160°C, 30 min) and
suspensions of non-pathogenic species of bacteria, yeast,
and mycelial fungi (the latter in the form of spores) were
applied. The suspensions were obtained by washing fresh
cultures from MPA or YGC plates and adjusting the tur-
bidity to the desired density (taking into account the vol-
ume of the suspension). The suspension was applied us-
ing a sprayer, thoroughly mixing the feed. The microor-
ganisms selected for application were Bacillus subtilis,
Micrococcus luteus, Saccharomyces cerevisiae yeast, and
the fungi Aspergillus awamori and Penicillium decum-
bens.

Two groups of rats, each consisting of 5 males
aged 1.5 months, were fed the obtained samples in the

Table 1 — Feed Intake by the Rats

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

non-pathogenic microbiota has not Experiment duration, days Average
been studied and remains open for . feed intake
further research. Group Indices, g 1 3 7 9 gdg
Purpose and Objectives body weight
of the Study :
The purpose of the study ?air;eral welght of 616 | 694 [ 796 | 835
was to examine the effect of dif- —of feod i
ferent levels of microbiological er]noun ot Teed giv- Il g3 104 117 125
contamination in compound feed
on the health of laboratory animals | CONtrol || feed remains weight | 7 11 12 13
during feeding.
The objectives of the feed consumed 86 93 105 112
study included: feed intake,
_ preparing feed samples o/g body weight 0,140 | 0,134 || 0,135 | 0,135 | 0,135+0,002
with varying levels of microbial eneral weiaht of
contamination and feeding them to ?ats J 642 || 725 | 867 | 920
rats; =
_ monitoring feed intake amount of feed OV~ o5 | 100 | 130 | 138
and the health of the rats through-
out the feeding period.06’ ekt Ta Test feed remains weight || 9 11 13 14
“peﬂMeTﬁﬁg”;fJ’a?“’;ﬁbjects were feed consumed 87 |98 |[117 | 124
laboratory rats that were fed pre- feed intake,
pared feed samples. o/g body weight 0,136 |[ 0,135 || 0,135 || 0,135 || 0,135+0,001
37 http://grain-feed.ontu.edu.ua
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animal facility of the Institute

Table 2 — Body weight gain in the two groups of rats

g‘;rg:rn;'strryh:n?egg?ﬁélI%?rci:)ﬂ Experiment duration, days Absolute Relative
lasted 9 days, with feed admin- Group || Rat# 0 3 - 9 body.welght body-welght
istered at a rate of 0.15g per gamn, g gain, %
gram of rat body weight. The 1 100 119 142 152 52 52,00
remaining feed was weighed
after 24 hours. During this pe- 2 112 125 147 154 42 87,50
riod, feed intake and absolute 3 116|128 148 [ 155 |39 33,62
and relative body weight gains Control 4 134 151 169 176 42 31,34
were measured four times (on
days 0, 3, 7, and 9). Absolute 5 154 171 | 190 198 44 28,57
weight gain was determined by average |l 1932 | 138,8 | 155,8 | 167,0 | 43,8 36,61
the difference between the rat’s weight
flnal_and Il'.lltlal V\I.EIthS, while error 9,44 9,71 8,99 8,89 2,20 4,12
relative weight gain was calcu-
lated as the ratio of that differ- 6 110 135 162 172 62 56,36
ence to the rat’s initial weight 7 118 141 169 179 61 51,69
(in percent). The data were 8 121 143 171 [183 |62 51,24
recorded in tables and plotted
on diagrams. Test 9 141 145 | 176 185 44 31,21

10 152 161 | 189 201 49 32,24

Results and Discussion average

The results of the feed We|ght 128,1 145,0 173,4 184,0 55,6 44,55
consumption survey for rats are error | 7.80 | 434 [450 | 480 | 380 5.32
presented in Table 1.

As can be seen from | t-test 2,686 1,181
the table, feed intake was the p<0,05 p>0,05
fﬁir:e in both groups of rats, so o 190 -
factor did not affect the results 3@ 180
of the study. 2

The results of the 2 170
measurements of body weight R

=
o]
o

gain in rats are presented in
Table 2.

The table shows that
the absolute and relative body
weight gains of the rats in the
experimental group exceeded

150
140
130

those of the control group: the 120

absolute mean gain was 43.8 g 0 1

in the control group wversus

55.6 g in the experimental

group, meaning that the body Groups:

weight gain in the experimental
group was 21.2% higher.

The trends in body
weight changes, expressed in
terms of absolute and relative gains, are shown in Fig. 1.

As shown in the figure, the trend in body weight
gain in rats from both groups was identical during the
first 3 days of feeding, and the experimental group’s
weight gain began to increase faster than that of the con-
trol group starting on the third day of the experiment.
After the 7th day, the trend in the experimental group
again approached that of the control group, although the
rats’ body weight remained at a higher level.

Possible explanations for this pattern include:

— probiotic effect: as noted above, feed samples
were inoculated with non-pathogenic microorganisms,
some of which are known as probiotic feed additives;

38

2 3 4 5 6 7 8 9 10
Experiment duration, days
et CoONtrol - == <Test

Fig. 1. Changes in body weight in rats during feeding

— improved feed assimilation through the partial
breakdown of feed components by microorganisms,
thereby increasing bioavailability and nutritional value.

Conclusions.

Using a laboratory rat model, it has been estab-
lished that the presence of background non-pathogenic
microorganisms may not inhibit but rather stimulate body
weight gain in animals, thereby improving their health.
This suggests that thorough disinfection of animal feed
should be avoided, although it is still essential to ensure
the absence of pathogenic species.
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BIIVIUB HEITATOI'EHHOI'O MIKPOBHOI'O OBCIMEHIHHA KOPMY
HA 310POB’A TABOPATOPHUX LIYPIB

Anomauisn

Kombikopmu € nosxcusHum i cnpuamiusum cepedosuujem Oisi MiKpOOP2aAHi3MI8, WO MOdce NO3HAUAMUCA HA
300p0o8’i meapun nio uac 200ieni. Mikpoopeauizmu mMoxcymv 6CMynamu y 63aemMoolilo 3 HOPMALLHOW MIKPOOIOmoio
WLTYHKOBO-KUUIKOBO20 MPAKMY MEAPUHU MA ii 81ACHUM OP2AHI3MOM, BRAUSAIOYU HA NPOYeCcU NepempasieHHs i 3ac60-
€HHSL KOPMY, A 8I0MAK i HA 300P08’sT Ma NPOOYKMUBHICINbL MeapuHu. Y x00i yux 63aemoditl 8i00yearomvcsi 0i0XiMiuni
ma ¢pizionociuni i HAGIMb NOBEOTHKOBI 3MIHU Y MBAPUH, OOHAK MOJICYMb CROCIepieamucs Hebajicani sumpamu 0OMiH-
HOl enepeii Ha iMyHHY 8i0n06idb. Li hakmopu nepedbauaromvcsa HAOIbUL 3HAYYWUMU OTIS1 MOAOOHAKA K HAUOLIbU
8pa3IUB0I IAHKU 31 We He PO3GUHYMUM 61ACHUM MIKpoOioMom ma iMyHimemom. Bidomo, wo dodasanms npobiomuyrux
MIKDOOP2AHI3MI8 y KOPMU CIMUMYIIOE RPUPICM MACU MiNd, CAPUSE 3aXUCMY 8I0 NAMOSEHHUX 8UOI8 MA NOAINULYE 300-
PO8 s meapuHu, 0OHAK poib PoHosoi Henamozennoi Mikpobiomu Hegidoma. Y yvomy docuidocenni 06i epynu 1abopa-
MOPHUX wypie no 5 camyie gixom 1,5 micsayi co0yeanu 3paskamu KOpmy 3 pi3HUM PIGHEM OOCIMEHIHHA. KOHMPOLbHUL
3pazok ne euwge 20 muc. KYO/e ma oocnionuii ne suwje 500 muc. KYO/e. 3pasku Oesingikysanu cyxum scapom ma na-
HOCUIU CYCNEeHOO0BAHI KYIbMYpPU HeNamO2eHHUX MIKPOOP2AHI3MI6 8 pO3pax06aHtill HeoOXiouil Kinbkocmi: baxmepii Ba-
cillus subtilis ma Micrococcus luteus, zpubu Aspergillus awamori, Penicillium decumbens ma Saccharomyces cere-
visiae. l'odisns wypie mpueana 9 0i6, npomazom mepMminy UMIPIOSALU MACY MINA WYPIE MA CHONCUBAHHS KOPMY, 00-
yyuCI08anU abCconomuull ma eioHocHull npupicm macu mina. Cnodcusants Kopmy 0y10 00HAKOBUM, A AOCOTOMHULL
npupicm macu mina Ha 9 006y y docnionoi epynu 6ys 6invute na 21,2%, nioc y konmponvhoi epynu (43,8 2 y konmpois-
Hoi epynu npomu 55,6 y 0ocaionoi). B ounamiyi npupocmy nepesaxcanus 00CHOHOI epynu noYaiocs 3 mpemuvoi 0oou.
Taxi s6uwya NOACHIOIOMbCA 080MA OCHOBHUMU PAKMOPAMU: NPOOIOMUYHUM eheKmOM (OCKINbKU 0esKi 3 BUKOPUCTIAHUX
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KYIbmyp 8i00Mi K NpoOIOMUYHI) ma y4acmio MiKpoopeaHiamie y nepempasienti Kopmy (4acmroge po3kiaodants nio-
suwye 6iooocmynuicmes ma noxcuguicms). Lle 0036015¢ pexomendysamu yuuxamu eiubokoi cmepunizayii Kopmie 011
Meapun.
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FEATURES OF PREMIX PRODUCTION IN UKRAINE

Abstract

The article examines the modern features of premix production in Ukraine in the context of the transformation of the agro-
industrial complex and integration into the European market. It is substantiated that premixes are a key element in ensuring bal-
anced feeding of farm animals and poultry, as they allow for accurate dosing of biologically active substances, in particular vita-
mins, micro- and macroelements, amino acids, enzymes and other functional components. The structure of the domestic premix mar-
ket is analyzed, the main trends in its development are identified, including: growing demand for highly concentrated and functional
premixes, orientation towards import substitution, increasing the role of local producers, as well as adaptation to EU standards for
the safety and quality of feed additives. It is established that the production of premixes in Ukraine is characterized by significant
dependence on imported raw materials (vitamins, amino acids, microelements in chelated form), which makes the industry sensitive
to currency fluctuations and logistical risks. Attention is paid to the technological and risk-economic aspects of premix production.
The impact of military operations on the functioning of the industry is highlighted, in particular, the destruction of logistics chains,
energy restrictions, the increase in production costs and the need to diversify raw material supplies. At the same time, the prospects
for the development of premix production in Ukraine are identified, including: the introduction of innovative microencapsulation
technologies, the use of organic and bioavailable forms of trace elements, the digitalization of recipe optimization processes, as well
as the expansion of export potential. It is summarized that increasing the competitiveness of Ukrainian premix producers requires an
integrated approach, which includes the modernization of production, the implementation of quality management systems (HACCP,
GMP +), the development of a research base and close integration with livestock enterprises. The results obtained can be used to
improve premix production technologies and form an effective strategy for the development of the industry in Ukraine.

Keywords: premix, compound feed, technology, manufacturing companies, premix market.

Introduction

In modern animal husbandry, ensuring high
productivity and animal health is possible only under the
condition of optimal nutrition, which ensures increased
milk yields in cows, rapid weight gain in pigs, and inten-
sive egg production in poultry. Such indicators are im-
possible without a precisely balanced diet. One of the
important components of the feeding system is premixes
- homogeneous mixtures of biologically active substanc-
es (vitamins, minerals, amino acid preparations, en-
zymes, probiotics, etc.) [1, 2], which are added to com-
pound feeds to increase their nutritional value and bal-
ance. In animal husbandry, basic feeds often do not fully
satisfy the needs of animals in microelements (zinc, sele-
nium, iodine), vitamins, and other vital compounds, and
lose their nutritional value during storage. The addition
of premixes provides compensation for these deficien-

cies, which helps maintain normal metabolism and phys-
iological functions.

Empirical studies have shown that regular use of
premixes significantly affects the productive perfor-
mance of animals, provides an average daily gain in live
weight of farm animals and poultry; increases productivi-
ty, improves feed conversion, provides disease preven-
tion by strengthening immunity; reduces the risk of vita-
min deficiencies; improves reproductive function; reduc-
es the mortality of young animals. Microelements and
vitamins included in the composition of premixes play a
key role in strengthening animal immunity, improving
the functioning of the digestive system and reducing the
risk of metabolic disorders. These effects contribute to
better adaptation of animals to feeding stresses and con-
ditions of detention.

Although premixes make up a small portion of the
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