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Abstract. The goal of our study was to analyze and summarize the available scientific data on 
the functional significance of natural fats and the possible negative impact on the human body of 
technologically modified oils present in the modern diet. The following scientific research methods 
were used in the study: theoretical search, analysis and synthesis, generalisation and 
comparative analysis of data on the impact of natural and industrially produced fats on the activity 
of the human body. To search for theoretical data, scientometric databases and platforms (Web 
of Science, Scopus, etc.) were used. In total, we conducted a systematic review of more than 200 
primary scientific sources in this field. The article presents a comparative analysis of the results 
of scientific studies on the role of dietary fats of various origins in ensuring human health. It notes 
the need for a clearer formulation at the legislative level regarding the presence of natural trans-
isomers of fatty acids in natural milk and meat of ruminants, as well as clarification of the need to 
determine their quantity in these products. In addition, the need to improve existing methods and 
develop new ones that will make it possible to distinguish between natural and artificial trans fatty 
acids in food products is argued. Further research is justified to establish the negative impact of 
artificial trans fats on the human body, and studying the properties of trans fats in ruminants. 
Keywords: edible fats, industrial or natural trans fats, trans-fatty acids (TFA), classification and 
functions of fats, regulation of fat consumption in the diet, healthy diet, REPLACE package. 

Introduction. Healthy eating is the foundation of human health and significantly reduces 
the risk of diseases related to the cardiovascular and endocrine systems (Visseren, 2021). At the 
same time, the realities of modern life lead to changes in eating behavior and the growing 
popularity of fast food. Among the variety of foods, there is an increasing preference for semi-
finished products and ready-to-eat meals, which simultaneously stimulates the growth of their 
production. As a result, the share of caloric dishes in a person's diet is increasing, and their 
composition contains more fats and carbohydrates (Micha, 2014; Nantapo, 2015; Rippin, 2017; 
Gupta, 2016; Stender, 2016). 

It should be noted that not all fats are harmful to human health. Those naturally present in 
plant and animal products are necessary for the normal functioning of the body. Fats perform not 
only an energy function but also protective, structural, thermoregulatory, and hormonal functions. 
They help in the absorption of fat-soluble vitamins and minerals. Moreover, they are essential for 
the functioning of all body systems, including the nervous, cardiovascular, and reproductive 
systems (Cannon, & Nedergaard, 2004; Virtanen et al., 2009; Sakers et al., 2022).  

Despite the fact that fats play a role in the human body that is just as important as proteins 
and carbohydrates, the need to control the quantity and quality of fats consumed remains 
relevant. It is important to note that an excess of any type of fat in a person's daily diet can lead 
to weight gain. Therefore, it is necessary not only to avoid foods that contain harmful fats but also 
to consume healthy fats in moderation (Wang et al., 2016; Vekic et al., 2023). 

Therefore, the aim of this study was to conduct a systematic analysis of theoretical data 
on the role of natural and technologically processed fats in ensuring proper and balanced human 
nutrition using scientometric databases and platforms. 

Materials and methods. The work was carried out in the scientific research chemical and 
toxicological department of SSRILDVSE.  

The object of our research was theoretical and practical scientific data on the role of natural 
and technologically processed fats in ensuring proper and balanced human nutrition. 
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The research methods used in this scientific work are theoretical search, generalization, 
analysis and synthesis, as well as comparative analysis of data on the impact of natural and 
technologically processed fats on the functioning of the human body. The source of scientific data 
was scientometric databases and platforms (Web of Science, Scopus, Google Scholar, etc.), 
which provide access to publications of scientifically substantiated test results on this topic. 
According to the methodology of systematic literature reviews, more than 200 scientific primary 
sources in this scientific direction were analyzed and evaluated. 

Results and discussion. The World Health Organisation (WHO) provides 
recommendations on fat consumption, taking into account current scientific research data. Thus, 
the total share of fats in a person's daily diet should not exceed 30%. Of these, saturated fats, i.e. 
those containing predominantly saturated fatty acids, should not exceed 10%, and trans fats 
should not exceed 1%. In Ukraine, the content of trans fatty acids (TFA) in food products is 
regulated by Order of the Ministry of Health of Ukraine No. 1613 of 16 July 2020 and should not 
exceed 2 g per 100 g of fat (2%) (Replace trans fat, 2021; MoH of Ukraine, 2020). 

Food products may contain both saturated and unsaturated fatty acids. A fatty acid is 
saturated if there are only single bonds between adjacent hydrocarbons in the chain. Each 
hydrocarbon is saturated with hydrogen. Typical examples are stearic and palmitic acids, which 
are mostly found in meat. 

The sources of unsaturated fats are vegetable oils, fatty fish, nuts, and seeds. Vegetable 
oils are characterised by a high content of unsaturated fatty acids. Such fats have a liquid 
consistency at room temperature. There are monounsaturated and polyunsaturated fatty acids. 
They are recognised as the most beneficial lipids. Doctors believe that vegetable fats should 
dominate over animal fats in the human diet (Crescenzo, 2015).  

Monounsaturated fatty acids (MUFA) are found in cashews, almonds, pecans, pistachios, 
avocados, as well as in olive, flaxseed, corn, rapeseed, sunflower, peanut, and sesame oils. 
Polyunsaturated fats are found in fish such as salmon, tuna, mackerel, sardines, and herring. 
They are also found in walnuts, sunflower seeds, pumpkin seeds, flax seeds, and sesame seeds.  

Among polyunsaturated fatty acids (PUFA), essential fatty acids are distinguished, which 
are not synthesized in the human body and are extremely necessary for biological processes. 
Therefore, they must be obtained from food. Essential fatty acids include omega-3 
(eicosapentaenoic, docosahexaenoic, alpha-linolenic) and omega-6 (linoleic and gamma-
linolenic) acid group. 

Scientific studies confirm that omega-3 fatty acids lower blood pressure and inhibit blood 
clotting, preventing thrombosis and sudden death from heart attack. They are also capable of 
reducing inflammation and, accordingly, the risk of developing certain types of cancer (Smith, 
2011; Lange, 2020). 

Recent trials show that saturated fats are not as harmful as previously thought. However, 
excessive consumption can lead to high blood cholesterol and cardiovascular disease (Jian, 
2021; Ding, 2022). 

Saturated fatty acids are found mainly in animal products – beef, dairy products, pork, 
poultry – and are also present in coconut and palm oil. They are most abundant in sausages, ham 
and fast food.  

Although saturated fats are not dangerous to human health, they can, like trans fats, 
increase the level of cholesterol, which is part of low-density lipoproteins. These lipoproteins 
contain little protein and a lot of fat. That is why the amount of such fats must be limited (De 
Souza, 2015; Ruuth, 2021).  

It should be noted that cholesterol is not soluble in water, so it enters the bloodstream in 
the form of lipoproteins, which, moving through the blood vessels, carry cholesterol throughout 
the body and can form cholesterol plaques. This, in turn, leads to corresponding pathologies of 
the organs and systems of the body (Willeit, 2020; Ikezaki, 2021). 

High-density lipoproteins act as a counterbalance to them. These compounds contain a lot 
of protein and little fat. They normalise cholesterol levels, absorb excess cholesterol and remove 
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it to the gallbladder, preventing the formation of plaques (Lu, 2022; Kosmas, 2023; Eckardstein, 
2023).  

Artificially produced trans fats, which are unsaturated fats containing trans isomers of fatty 
acids, are considered particularly harmful to human health (Pyakurel, 2023; Song, 2023).  

It should be noted that unsaturated fatty acids can have not only a trans but also a cis 
spatial configuration of the molecule. When the hydrogen atoms around the double bond are in 
the same plane, it is a cis isomer. If they are in two different planes, it is a trans isomer. The 
double bond of the cis configuration causes the molecule to bend, which makes it impossible to 
pack the fatty acid tightly, unlike the trans configuration, which, like saturated fatty acids, allows 
the molecule to lie in a line. This is why cis-isomers of fatty acids remain liquid at room 
temperature. 

When discussing TFA formed during industrial processing, it is necessary to determine the 
purpose of such processing and how to prevent it. 

Manufacturers partially replace natural milk fats with vegetable oils in order to reduce the 
cost of food products and meet market demand amid declining purchasing power. Such products 
are not considered dairy products, so the label must indicate that it is a milk-containing product 
and list the corresponding ingredients. 

In order to convert liquid vegetable oils into solid fat in industrial conditions, hydrogenation 
and transesterification technologies are used. This process produces spreads, margarine, 
salomas and shortening. 

During hydrogenation, hydrogen atoms are added to the unsaturated double bonds of oils, 
forming artificial trans fatty acids, which can account for more than 40% of the product. 

It should be noted that not only palm oil is subject to hydrogenation, as is sometimes 
reported in the media, but also other edible oils such as sunflower, soybean, olive and rapeseed 
oils.  

Palm oil is obtained by pressing the fruit of the oil palm. It is a common vegetable oil. 
According to the WHO, red palm oil is the richest vegetable source of vitamins A and E, which 
are powerful antioxidants that slow down ageing, prevent cell destruction and the development of 
cancer. In addition, it has a balanced composition of fatty acids. Among saturated fatty acids, 
which account for 48% of the total, palmitic acid predominates. The level of monounsaturated 
acids, which are mainly oleic acid, ranges from 37% to 46%, and polyunsaturated acids account 
for 10%. As we can see, the ratio of saturated to unsaturated fats is close to 1. By the way, palmitic 
acid is found not only in palm oil, but also in other vegetable and animal fats and breast milk. It is 
an important source of energy and a key component of the skin's lipid barrier. That is why the 
negative impact of this fatty acid on the human body is greatly exaggerated. It should also be 
noted that the relative amount of oleic acid in palm oil and olive oil is almost the same.  

Palm oil acquires a semi-solid consistency at room temperature. Unlike other fats, it does 
not oxidise when exposed to air, so it does not require special storage conditions and has a long 
shelf life. During the refining process, it is separated into olein and stearin. Palm olein has a liquid 
consistency and never thickens. In addition, it has a high burning point, which means that when 
frying food in it, the beneficial components are preserved. Palm stearin, on the contrary, is solid 
at room temperature, which is why it is widely used in the confectionery industry. 

Therefore, palm oil is likely to be harmful only if it is hydrogenated. 
However, the technological process of transesterification of vegetable oils involves the 

production of industrially manufactured fats without changing the fatty acid composition and with 
virtually no artificial trans-isomers of fatty acids. This means that this technology produces a 
healthier product that can replace hydrogenated oil. The main thing is that the manufacturer 
indicates the composition of the product on the label and gives the buyer the right to choose. 

It should also be noted that TFA are not only found in products containing partially 
hydrogenated vegetable fats. They can also be formed in small quantities during food preparation, 
i.e. prolonged frying at high temperatures. For example, in products such as French fries, 
doughnuts and other deep-fried foods (Katan, 2006). 
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In view of the above, the danger should be sought not in a particular oil, but in its 
technological processing, which results in the formation of trans fats, a high proportion of which 
in the human diet can be harmful to health. It is believed that regular consumption of foods 
containing such fat leads to an increase in blood cholesterol levels, i.e. low-density lipoproteins. 
This contributes to the development of cardiovascular disease, stroke, and diabetes, increasing 
mortality among the population (Lichtenstein, 2014; Nagpal, 2021). It is for this reason that many 
countries around the world have introduced strict controls on the content of TFA in relevant foods.  

Currently, more than half of the world's population is covered by mandatory restrictions on 
industrial TFA (iTFA) content in food products (Fig. 1). To track countries' progress in achieving 
the WHO's priority goal of global elimination of industrially produced trans fats, a map of TFA 
consumption indicators around the world has been created. It shows countries with best practices 
and less stringent mandatory restrictions on, trans fat consumption, other additional measures to 
reduce industrially produced trans fat consumption, or national political commitments to eliminate 
trans fats. In countries with mandatory restrictions, the scorecard also shows the existence of 
monitoring mechanisms (WHO, 2023, 2024).  

 

 
 

Fig. 1. Global policies and measures to eliminate TFA in food products as of 
December 2023, according to WHO data  

(WHO 5-year milestone report on global trans fat elimination 2023, 2024) 
 

The REPLACE package serves as a roadmap for countries to implement measures to 
reduce and eliminate industrially produced TFA. 

REPLACE is an action plan for the global elimination of industrially produced trans fats 
from the global food supply. It aims to rapidly and completely eliminate artificially produced TFAs 
from the food supply and promote their replacement with healthy fats and oils. 

 
 

This package covers strategic areas of action to align policies, legalise or adopt regulatory 
decisions aimed at eliminating technologically produced trans fats. It also covers the assessment 
and monitoring of TFA content in food products, changes in dietary fat consumption, and raising 
awareness among policymakers, manufacturers, suppliers, and the public about the negative 
health effects. 

At the start of the REPLACE initiative in 2018, best practice policies for eliminating TFA 
in food products were in place in 11 countries, covering 6% of the world's population at that 
time (Fig. 2). By the end of 2023, 42 more countries had implemented best practice policies, 
affecting 46% of the world's population (or 3.7 billion people). Three more countries (Argentina, 
Paraguay and Sri Lanka), representing 1% of the world's population, have adopted best 
practice policies that will soon come into force, meaning that approximately 47% (or 3.8 billion 
people) could be covered by best practice policies by 2025. In addition to strict policies to 
eliminate industrially produced trans fats, some countries have less restrictive policies in place. 
Overall, mandatory policies cover 55% of the world's population (WHO, 2023, 2024). 

 

 
Fig. 2. Growth dynamics in the number of countries with effective best practice 

policies on the elimination of trans fats in food products, according to WHO data. 
(WHO 5-year milestone report on global trans fat elimination, 2023, 2024) 

Ukraine has also joined the WHO initiative to limit TFA in food products by introducing 
standards similar to those in EU countries. Despite the constant threat to human life in Ukraine 
due to the war, the government's policy, with the assistance of the WHO, is aimed at maintaining 
public health priorities. 

It is also worth mentioning trans fats of natural origin. Their content in ruminant products 
such as milk, butter, cheese, meat and fat can be up to 6% (Stender et al., 2008).  

In the body of ruminants, trans-isomers of fatty acids are formed in the multi-chambered 
stomach as a result of bacterial activity. There are also studies that have revealed the important 
cardioprotective role of TFA in ruminants. Therefore, further scientific research into the 
mechanisms responsible not only for the negative effects of TFAs, but also for their potential as 
beneficial compounds in our diet, is now important for the modulation of cardiovascular disease 
(Ganguly, 2015).  

At present, the gas chromatography method used to quantify the total TFA content does 
not allow determining their origin and clearly distinguishing between natural and artificial trans 
fats. In this regard, new scientific developments are needed. 

Conclusions. Public concern and numerous indirect scientific data on the harmfulness of 
trans fats need to be confirmed by more in-depth experimental studies that would make it possible 
to understand the biological pathways and mechanisms of industrially-produced trans fats (iTFA) 
action on the human body. At the same time, the problem with laboratory analysis is the inability 
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to differentiate between natural trans-isomers of fatty acids found in milk and meat from ruminants 
and those produced technologically, which complicates the assessment of their impact in terms 
of overall consumption. It should also be noted that natural TFAs in food products do not pose 
the same health risks as artificial ones. Therefore, it is important to focus control and regulatory 
efforts in Ukraine on industrially produced trans fats, which are associated with negative effects 
on human health. 
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Резюме. Метою наших досліджень було проаналізувати та узагальнити наявні наукові 
дані щодо функціонального значення природних жирів та можливого негативного впливу 
на організм людини технологічно видозмінених олій, присутніх у сучасному раціоні. У 
роботі були використані наступні наукові методи досліджень: теоретичний пошук, 
аналіз і синтез, узагальнення та порівняльний аналіз даних щодо впливу природних та 
промислово вироблених жирів на діяльність організму людини. Для пошуку теоретичних 
даних використані наукометричні бази даних та платформи (Web of Science, Scopus та 
ін.). Загалом нами проведено систематичний огляд більше 200 наукових першоджерел за 
напрямом досліджень. У даній статті наведено порівняльний аналіз результатів 
наукових досліджень щодо ролі харчових жирів різного походження у забезпеченні здоров’я 
людини. Зазначена необхідність в більш чітких формулюваннях щодо наявності 
природних транс-ізомерів жирних кислот у натуральному молоці й м’ясі жуйних тварин 
на законодавчому рівні та уточнення доцільності визначення їх кількості у даних 
продуктах. Окрім того, аргументована необхідність в удосконаленні існуючих та 
розробці новітніх методів, які нададуть можливість розмежовувати природні та штучні 
транс-жирні кислоти у продуктах харчування. Обґрунтовано проведення подальших 
досліджень щодо встановлення негативного впливу штучних трансжирів на діяльність 
організму людини, а також властивостей трансжирів жуйних тварин.  
Ключові слова: харчові жири, ізомери природні і штучні трансжири, транс-жирні кислоти, 
ТЖК, класифікація і функція жирів, нормування жирів у раціоні, здоров’я людини, пакет 
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SANITARY CONDITION OF PIG MANURE AND MICROCLIMATE IN PIGGERIES UNDER 

TREATMENT WITH THE BIODESTRUCTOR SANAERO 
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Abstract. Currently, technologies for managing unpleasant odors are actively being developed 
and implemented on farms. Among the existing technologies, microbial deodorization is 
considered the most promising method of odor control due to its safety, long-lasting 
deodorizing effect, and low cost. The aim of this study was to investigate changes in 
conditionally pathogenic (E. coli, S. aureus) and pathogenic (Salmonella) bacteria in pig 
manure during the filling of underfloor manure pits when using the biodestructor Sanaero. It 
was found that the microorganisms in the biodestructor Sanaero (Bacillus subtilis, Bacillus 
licheniformis, Lactobacillus plantarum, Saccharomyces cerevisiae) act antagonistically in pig 
manure against Escherichia coli and Staphylococcus aureus cells. As a result, the content of 
E. coli decreased, on average, by two orders of magnitude by the end of the production process 
of filling the underfloor manure pit, while S. aureus was completely inhibited. Moreover, the 
number of E. coli cells in the experimental manure was on average 4 – 8 times lower than in 
the control. This indicates the suppression of conditionally pathogenic bacterial activity by the 
biodestructor’s microorganisms even at low ambient temperatures. The use of the 
biodestructor Sanaero during the filling of the underfloor manure pit with pig manure promotes 
the active development of probiotic microorganisms and improves the sanitary condition of pig 
manure. The use of the biodestructor Sanaero in pig housing facilities significantly reduces the 
level of microbial contamination of the air, particularly the amount of mesophilic aerobic and 
facultative anaerobic microorganisms (MAFAnM) and fungal microflora. The effect becomes 
noticeable as early as the fifth day of using the biological product and remains throughout the 
entire period of manure pit filling. Therefore, the use of the biodestructor Sanaero is an effective 
means of improving the sanitary condition of the air in piggeries. 
Keywords: pig manure biodestructor, antibiotic-resistant bacteria, sanitary condition of 
manure, piggery microclimate, microflora. 

Introduction. Intensive pig farming leads to the production of large amounts of manure, 
which poses a serious environmental problem, as the generation and processing of manure 
often result in the release of pollutants not only inside pig housing facilities but also beyond 
their boundaries (Matusiak, 2016; Wang, 2021; Cao, 2023). In particular, gas emissions and 
the proliferation of pathogenic microflora significantly contaminate the environment. Therefore, 
it is essential to closely monitor and reduce the concentration of gaseous pollutants. 
Additionally, manure can spread a number of pathogenic microorganisms such as Salmonella 
choleraesuis var. typhi, Mycoplasma spp., Staphylococcus aureus, Listeria monocytogenes, 
Streptococcus spp., Candida albicans, Cryptococcus neoformans, among others (Gibbs, 2006; 
Yao, 2011; Vestergaard, 2018). This highlights the need to introduce new strategies to improve 
the microclimate by developing and applying bioproducts containing natural bacteria capable 
of neutralizing odors and disinfecting livestock facilities (Matusiak, 2016; Li, 2021). The use of 
microorganisms to reduce the concentrations of ammonia and hydrogen sulfide in the 
microclimate of livestock premises is an advanced and environmentally friendly solution that 
mitigates the impact of livestock production on the environment (Li, 2018; Shi, 2020; Li, 2020). 

Bioproducts offer many advantages: they are safe to use, non-corrosive, reduce excessive 
microbial growth, and can adsorb heavy metal compounds. Unlike other deodorization 
methods, bioproducts are gaining popularity because they do not require special equipment 
for their application (Matusiak, 2016; Maslov, 2023). Importantly, microbial preparations also 


