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показники якості зразків макухи високоолеїнового соняшника, поміщених в різні умови. Для чого створено регу-

льовані умови: один зразок (I) (температура повітря + 20 ± 3 ˚С, відносна вологість повітря (φ) 80 ± 2 %); II – 

температура +10 ± 3˚С,  відносна вологість повітря (φ) 80 ± 2 %; III – температура + 20 ± 3 ˚С, відносна во-

логість повітря 60 ± 2 %; IV – температура +10 ± 3˚С , відносна вологість повітря(φ) 60 ± 2 %. Визначено 

зміни показників якості жиру в процесі зберігання досліджуваних зразків макухи високоолеїнового соняшника. 

Після 4-х місяців зберігання збільшення загальної кислотності коливається в межах 1,3-1,6 разів у залежності 

від умов зберігання, в той час як на початку експерименту ця зміна на 4-й місяць зберігання становила 1,6-4,7 

разів, що може також бути пов’язано із інтенсифікацією утворення вторинних продуктів окиснення. Зни-

ження температури навколишнього середовища до +10 ˚С знижує швидкість протікання окисних процесів, 

досліджувані показники якості відрізняються від в 1,2-1,7 разів. Значний вплив має вологість на протікання 

окисних і гідролітичних процесів в досліджуваних зразках, її зменшення уповільнює в 1,5 - 2 рази накопичення 

первинних і вторинних продуктів окиснення. Для усіх досліджуваних зразків основні константи жиру на 8 – й  

місяць зберігання коливаються в допустимих межах: кислотне число 5,9-12,1 мг КОН, пероксидне число 3,1-7,7 

½ О ммоль/кг, загальна кислотність 3,6-8,7 ˚Н. На основі проведених досліджень зроблено висновок про доціль-

ність використання макухи високоолеїнового соняшника у кормовиробництві, оскільки навіть після тривалого 

зберігання в різних сприятливих і несприятливих умовах вона здатна зберігати сталість показників якості на 

безпечному рівні та забезпечує стабільність складу та властивостей комбікорму, безпечність, зоотехнічну 

ефективність його використання у тваринництві та птахівництві.  
Ключові слова: комбікорм, жир, якість, окиснення, олеїнова кислота, макуха високоолеїнового соняш-

ника. 
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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 

non-pathogenic microbiota has not 

been studied and remains open for 

further research. 

Purpose and Objectives 

of the Study  

The purpose of the study 

was to examine the effect of dif-

ferent levels of microbiological 

contamination in compound feed 

on the health of laboratory animals 

during feeding.  

The objectives of the 

study included:  

– preparing feed samples 

with varying levels of microbial 

contamination and feeding them to 

rats; 

– monitoring feed intake 

and the health of the rats through-

out the feeding period.Об’єкти та 

предмет дослідження 

The study subjects were 

laboratory rats that were fed pre-

pared feed samples. 

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 

Group Indices, g 

Experiment duration, days Average 

feed intake, 

g/g 

body weight 
1 3 7 9 

Control 

general weight of 

rats 
616 694 796 835  

amount of feed giv-

en 
93 104 117 125  

feed remains weight 7 11 12 13  

feed consumed 86 93 105 112  

feed intake,  

g/g body weight 
0,140 0,134 0,135 0,135 0,135±0,002 

Test  

general weight of 

rats 
642 725 867 920  

amount of feed giv-

en 
96 109 130 138  

feed remains weight 9 11 13 14  

feed consumed 87 98 117 124  

feed intake,  

g/g body weight 
0,136 0,135 0,135 0,135 0,135±0,001 
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animal facility of the Institute 

of Dentistry and Maxillofacial 

Surgery. The feeding period 

lasted 9 days, with feed admin-

istered at a rate of 0.15g per 

gram of rat body weight. The 

remaining feed was weighed 

after 24 hours. During this pe-

riod, feed intake and absolute 

and relative body weight gains 

were measured four times (on 

days 0, 3, 7, and 9). Absolute 

weight gain was determined by 

the difference between the rat’s 

final and initial weights, while 

relative weight gain was calcu-

lated as the ratio of that differ-

ence to the rat’s initial weight 

(in percent). The data were 

recorded in tables and plotted 

on diagrams. 

 

Results and Discussion 

 The results of the feed 

consumption survey for rats are 

presented in Table 1. 

As can be seen from 

the table, feed intake was the 

same in both groups of rats, so 

this  

factor did not affect the results 

of the study. 

The results of the 

measurements of body weight 

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 

those of the control group: the 

absolute mean gain was 43.8 g 

in the control group versus 

55.6 g in the experimental 

group, meaning that the body 

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; 

– 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. 

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

Group Rat # 

Experiment duration, days Absolute 

body weight 

gain, g 

Relative 

body weight 

gain, % 
0 3 7 9 

Control 

1 100 119 142 152 52 52,00 

2 112 125 147 154 42 37,50 

3 116 128 148 155 39 33,62 

4 134 151 169 176 42 31,34 

5 154 171 190 198 44 28,57 

average 

weight 
123,2 138,8 155,8 167,0 43,8 36,61 

error 9,44 9,71 8,99 8,89 2,20 4,12 

Test 

6 110 135 162 172 62 56,36 

7 118 141 169 179 61 51,69 

8 121 143 171 183 62 51,24 

9 141 145 176 185 44 31,21 

10 152 161 189 201 49 32,24 

average 

weight 
128,1 145,0 173,4 184,0 55,6 44,55 

error 7,80 4,34 4,50 4,80 3,80 5,32 

t-test  
2,686 

p < 0,05 

1,181 

p > 0,05 

 
Fig. 1. Changes in body weight in rats during feeding 
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ВПЛИВ НЕПАТОГЕННОГО МІКРОБНОГО ОБСІМЕНІННЯ КОРМУ  

НА ЗДОРОВ’Я ЛАБОРАТОРНИХ ЩУРІВ 
 

Анотація 

 Комбікорми є поживним і сприятливим середовищем для мікроорганізмів, що може позначатися на 

здоров’ї тварин під час годівлі. Мікроорганізми можуть вступати у взаємодію з нормальною мікробіотою 

шлунково-кишкового тракту тварини та її власним організмом, впливаючи на процеси перетравлення і засво-

єння корму, а відтак і на здоров’я та продуктивність тварини. У ході цих взаємодій відбуваються біохімічні 

та фізіологічні і навіть поведінкові зміни у тварин, однак можуть спостерігатися небажані витрати обмін-

ної енергії на імунну відповідь. Ці фактори передбачаються найбільш значущими для молодняка як найбільш 

вразливої ланки зі ще не розвинутим власним мікробіомом та імунітетом. Відомо, що додавання пробіотичних 

мікроорганізмів у корми стимулює приріст маси тіла, сприяє захисту від патогенних видів та поліпшує здо-

ров’я тварини, однак роль фонової непатогенної мікробіоти невідома. У цьому дослідженні дві групи лабора-

торних щурів по 5 самців віком 1,5 місяці годували зразками корму з різним рівнем обсіменіння: контрольний 

зразок не вище 20 тис. КУО/г та дослідний не вище 500 тис. КУО/г. Зразки дезінфікували сухим жаром та на-

носили суспендовані культури непатогенних мікроорганізмів в розрахованій необхідній кількості: бактерії Ba-

cillus subtilis та Micrococcus luteus, гриби Aspergillus awamori, Penicillium decumbens та Saccharomyces cere-

visiae. Годівля щурів тривала 9 діб, протягом терміну вимірювали масу тіла щурів та споживання корму, об-

числювали абсолютний та відносний приріст маси тіла. Споживання корму було однаковим, а абсолютний 

приріст маси тіла на 9 добу у дослідної групи був більше на 21,2%, ніж у контрольної групи (43,8 г у контроль-

ної групи проти 55,6 у дослідної). В динаміці приросту переважання дослідної групи почалося з третьої доби. 

Такі явища пояснюються двома основними факторами: пробіотичним ефектом (оскільки деякі з використаних 
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культур відомі як пробіотичні) та участю мікроорганізмів у перетравленні корму (часткове розкладання під-

вищує біодоступність та поживність). Це дозволяє рекомендувати уникати глибокої стерилізації кормів для 

тварин. 

Ключові слова: лабораторні щури, корми, мікроорганізми, пробіотичний ефект, приріст маси тіла. 
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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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