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The study was conducted in two stages. The first stage of study was carried out on lac-
tating sows with suckling piglets, and then on weaned piglets up to 43 days of age. The second 
stage was carried out on young pigs from 43 to 165 days of life during fattening stage. For the 
study, two groups of sows of the 2–3 farrow were formed. The sows of the control group (C) were 
fed standard feed, and the experimental group (E) received standard feed with the addition of 
the “EnzActive Mix” feed additive in the amount 0.3 kg/t of feed. The suckling piglets received 
pre-starter feed from 5 days of age until weaning. The E group received the experimental feed 
additive in the amount of 500 g/t. Weaned piglets in the growing period continued to consume 
pre-starter feed. After the 43 day of life, the piglets in E group received the “EnzActive Mix” feed 
additive in the amount of 0.3 kg/t to the standard feed. It was found that during the experiment, 
which lasted 33 days, the live weight of sows decreased by 25 kg (C) and by 20 kg (E), which is 
2.44% less (P<0.001). In the early age piglets in E group, there was a statistically significant in-
crease in live weight on day 28 (P<0.001) or by 15.28% compared to C group. After fourteen days 
of growing, the piglets of E group had a significant increase in live weight (P<0.001) or 12.61%, 
compared to C group. The increase in live weight in E group is confirmed by the piglets average 
daily gain rise on 7.14% (P<0.001). The second (fattening) stage of the experiment showed that 
after adding the “EnzActive Mix” feed additive, from 43 to 80 days of life the average weight in 
the E group was 15.38% (P<0.001) higher than in C group, and also the increase in live weight 
by 14.55% (P<0.001) was admitted. We found out an increase in average daily weight gain by 
17.27% (P<0.001) in the E group, pointing that the cost of feed to obtain 1 kg of weight gain was 
lower by 14.61% comparing to the C group. In the second fattening period from 81 to 118 days of 
life, the live weight in E group increased by 15.4% (P<0.001), live weight gain and average daily 
weight gain increased by 17.94% (P<0.001), compared to C group, whereas the feed costs per 
1 kg of weight gain decreased by 15.38% (P˃0.001). In the third period of fattening, which lasted 
from 119 to 165 days of life, the feed consumption per 1 kg of weight gain in E group was signifi-
cantly lower by 9.06 (P˃0.001), and an increase in live weight and average daily weight gain 
by 9.86% (P<0.001) was noted.
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One of the most pressing problems in pig production, 
especially with intensive technologies, is the need to 
significantly increase the productive effect of compound 
feed, on the one hand, and to increase the resistance 
and safety of animals, on the other. This is especially 
relevant in the context of a shortage of high-quality 
grain fodder, high-protein resources, including animal 
resources [2]. At the same time, the grain group used for 
feeding, obtained from different regions of Ukraine, dif-
fers in protein, fat content, and the contents of minerals. 
This accordingly affects the physiological and biochem-

ical processes in the body of animals, which can lead 
to a decrease in their productivity.

Furthermore, gastrointestinal and respiratory dis-
eases, especially in young animals, cause significant 
economic losses in the pig industry. Therefore, intensive 
technologies involve not only balanced feeding, housing 
conditions, but also new conceptual approaches to an-
imal diseases prevention and treatment. In this regard, 
in recent years, a large number of probiotics appeared, 
which are used to normalize the intestinal microflora 
and to increase animal resistance [1, 4].
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As a probiotics, a combination (or monoculture) of 
non-pathogenic, atypical spore-forming microorganisms 
can be used, such as non-lactic acid-producing yeast, 
which pharmacological effect is associated with a compet-
ing, antagonistic effect on aggressive intestinal microflora. 
Yeast has been used for decades as a preventive and 
therapeutic agent for diarrhea and other gastrointestinal 
disorders in humans. In monogastric animals, the mech-
anism of yeast action is explained by the fact that its addi-
tion to the diet stimulates the formation of disaccharides 
on cell membranes, with a non-adhesive effect against 
pathogens, activation of nonspecific immunity, weakening 
of toxins, and an anthoganistic effect against pathogens.

Additionaly, enzymes are increasingly used in mod-
ern feed for young animals, especially in recipes with 
a high content of fiber and non-structural carbohydrates, 
which is a result of the cheaper cereals (barley, rye, 
oats), and grain and oilseed processing by-products 
(bran, grain waste, sunflower and rapeseed meals) 
use in feed. Enzyme preparations act as stimulants for 
the active breakdown of nutrients in the animal body 
and their assimilation. An important feature of enzyme 
preparations is that they cannot be accumulated in the 
body of animals in comparison with hormones [3].

In order to obtain better results in pig breeding, in re-
cent years, various means and feed additives in the form 
of acidifiers, probiotics, enzymes and essential oils have 
been used quite intensively to improve productivity [16]. 
Furthermore, their use in animal feeding requires suffi-
cient knowledge and experience. Incorrect use can lead 
to feed efficiency reduction, decrease of animal pro-
ductivity, causing significant economic losses. To make 
a decision which probiotic and enzyme preparation are 
appropriate to use in a particular case, it is necessary 
to know the characteristics of these preparation, their 
metabolic and productive effects.

At this point of view, the development and imple-
mentation of new complex probiotic enzyme preparation 
that will have a positive impact on the animal growth 
and safety is an urgent task in intensive technologies 
of pig production. That’s why, it is worth to pay atten-
tion to a new unique product containing both a probiotic 
component — live yeast of the genus Saccharomyces 
cerevisae with an activity of ≥ 1.5×1010 CFU/g, and an 
enzymatic component — protease, cellulase, xylanase, 
ɑ-amylase, β-glucanase, phytase. 

Therefore, the purpose of the research is to study 
the efficacy of the “EnzActive Mix” feed additive at 
a closed-cycle pig farm on lactating sows, early-age 
piglets, weaned and fattening piglets.

Materials and Methods

The research was conducted at a pig farm in the 
Kyiv region. For the study, sows of 2–3 farrow of the Big 
White breed of the RIS genetic company were selected. 
This experiment was conducted in two stages:

•	 the stage I — the effect of “EnzActive Mix” feed ad-
ditive on productivity of lactating sows and their piglets 
from 5 to 43 days of life;

•	 the stage II — the effect of the “EnzActive Mix” feed 
additive on growth and development of fattening piglets.

The feed for all technological groups was prepared 
on the basis of the pig complex using feed recipes and 
premixes offered by the Danish feed company Nutrimin. 

The main methodological technique for setting up the 
experiment was the method of analogue groups [6].

At the first stage of the study, two groups of sows 
were formed, 6 animals each in the control (C) and the 
experimental (E) group, which were placed in the one 
farrowing box 5 days before farrowing. All animals re-
ceived a standard diet balanced in terms of nutrients 
and biologically active substances. Sows of E group 
received the “EnzActive Mix” feed additive (produced by 
“Enzym” LLC, Ukraine) in the amount of 300 g/t of fin-
ished feed. The sows were fed with the help of dispens-
ers in the troughs three times a day. The newborn piglets 
received pre-starter combined feed as supplementary 
feeding from the fifth day after birth. 

Piglets born from sows of the E group received 
pre-starter feed with the addition of “EnzActive Mix” in 
the amount of 500 g/t of finished feed. The piglets were 
fed in special feeders in portions 4–5 times during the 
day. Young piglets were weaned from sows at 28 days 
after birth. After weaning, the piglets were transferred to 
the growing department where they continued to con-
sume this pre-starter feed freely. The duration of feeding 
was 33 days for sows, 23 days for young piglets, and 
14 days for weaned piglets.  

The second stage of the study was divided into three 
technological periods (table 1).

Table 1. Names of piglet fattening periods

Periods Name  
of the period

Live weight 
of the piglet, kg

Period duration, 
days

1st period Start 12–30 43–80
2nd period Grower 30–70 81–118
3rd period Finish 70–115 119–165

At the beginning of the second stage, starting at 43 days 
of life, the piglets were divided into 25 animals in each 
group and fed a standard feed balanced in nutrients and 
biologically active substances according to the techno-
logical piglets’ age. For the entire period of fattening, 
the group received an additional feed supplement 
“EnzActive Mix” in the amount of 0.3 kg/t. The access 
to feed was ad libitum.

Results and Discussion

Lactating sows need a significant amount of nutri-
ents because they spend a lot of energy during lacta-
tion. However, eating large amounts of feed does not  
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Table 2. Productive performance of lactating sows  
and young piglets (M±m, n=6)

Parameters Control (C) Experimental (E)

Sows quantity, n 6 6

Sows live weight at farrowing, kg 219.75±0.208 219.5±0.287 

Sows live weight at weaning, kg 194.75±0.208 199.5±0.287***

Number of farrowings 2–3 2–3

Total piglets born, n 64 65

Live piglets, n 64 64

Stillborn piglets, n 0 1

Live weight of piglets at birth, kg 1.35±0.012 1.18±0.001***

Live weight of piglets  
at 5 days of age, kg  
(beginning of pre-starter feeding)

2.15±0.047 2.21±0.029

Live weight of piglets  
on the 14th day of life, kg 3.25±0.076 3.67±0.013***

Live weight of piglets  
on the 28th day, kg (weaning) 7.2±0.175 8.3±0.044***

Amount of feed used for sows, 
kg (from the time of farrowing 
at the time of weaning)

201.0±0.68 198.0± 0.61**

Amount of pre-starter used, kg 
(per farrow at the time of weaning) 7.46±0.119 7.88±0.135*

Mortality, % – –

Note. In this and the following tables: * — P<0.05, ** — P<0.01, 
*** — P<0.001.

always ensure the necessary nutrients intake and ab-
sorption. This has adirect impact on milk production 
and live weight loss during lactation. A number of sci-
entific studies confirmed that the use of probiotics in 
the feed composition for gestating and lactating sows 
significantly increases the absorption of nutrients in 
their bodies, improves digestive processes, and acti-
vates protein synthesis by the large intestine micro-
biota [19, 23]. According to the results of the first stage 
of the study (table 2) of the effect of the “EnzActive 
Mix” feed additive on sows and piglets of early age, 
we see a positive increase in their productivity param-
eters. When using the additive in feeding sows before 
farrowing and during lactation, it can be noted that 
the live weight of the control group decreased by 25 kg, 
and in the experimental group by 20 kg, which is 2.46% 
less (P<0.001).

During the experiment, sows of E group consumed 
less than 1.49% (P<0.01) of feed, which did not have 
a negative effect on young piglets. Thus, piglets born 
from sows of E group had lower live weight by 12.59% 
(P<0.001) relatively to C. Already on the fifth day of life, 
the live weight of piglets of E group was slightly higher 
than that of C group by 2.79%. Because the piglets of 
this age do not yet consume any additional feed except 
sow’s milk, we can assume that this experimental sup-
plement had an impact on the quality composition of 
milk. Since the fifth day of the piglets life, in the group 
where they were given pre-starter feed, we see a sta-
tistically significant increase in live weight (E) on day 14 
(P<0.001) or by 12.92% and on day 28 (P<0.001) or 
by 15.28% compared to C group. Together with the in-
crease in live weight of young piglets in the E group, 
there was a slightly increased consumption of pre-starter 
feed per farrow by 5.6% (P<0.05).

Piglets after weaning in the growing department 
continued to consume pre-starter feed. After four-
teen days of growing, piglets of E group had a signif-
icant increase in live weight and average daily gain 
by 7.69% (P<0.001) (table 3). Feed costs per 1 kg of 
weight gain are also important factor in feeding piglets. 
This indicator is better by 21.43% in E group. The re-
sults of the study confirm previous studies of vari-
ous scientists that probiotic cultures have a significant 
effect on the growth rate of piglets before and after 
weaning, reducing the number of pathogenic micro-
organisms in the large intestine, which is manifested 
in immunostimulating action and affects the safety of 
piglets [6, 12].

Analyzing the II stage of the study in the 1st period 
of piglet fattening (table 4), when using the “EnzActive 
Mix” feed additive in compound feed, the live weight of 
E group was 15.38% (P<0.001) higher than in C group, 
and the increase in weight gain was 17.02% (P<0.001). 
An increase in average daily weight gain by 17.02% 
(P<0.001) in the E group should be pointed, and the 
amount of feed consumed to obtain 1 kg of weight gain 
was 14.61% lower in the E group.  

Table 3. Productivity parameters of rearing piglets (M±m, n=64)

Parameters Control (C) Experimental (E)

Piglets quantity, n 64 64

Weight of piglets at weaning, kg 7.2±0.175 8.3±0.044***

Weight of piglets at transition  
to starter feed, kg 11.1±0.106 12.50±0.063***

Weight gain, kg 3.9±0.24 4.2±0.09

Average daily weight gain, g 280±2.27 300±2.38***

Amount of feed consumed  
from day 28 to 42, kg 5.5 5.5

Feed conversion rate 1.4±0.013 1.31±0.009***

Mortality, % – –

Table 4. Piglet productivity in the 1st fattening period (M±m, n=25)

Parameters Control (C) Experimental (E)

Period duration, days 40 40

Piglets quantity, n 25 25

Live weight
at the start of the period, kg 11.1±0.08 12.5±0.07***

at the end of the period, kg 29.9±0.13 34.5±1.07***

Live weight gain, kg 18.8±0.16 22.0±0.12***

Average daily weight gain, kg 0.469±0.004 0.550±0.003***

Amount of feed consumed  
per piglet/day, kg 0.800 0.800

Feed consumption  
per 1 kg of weight gain, kg 1.71±0.014 1.46±0.008***
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When using the feed additive in the 2nd period of fat-
tening, the live weight in the E group increased by 17.94% 
(P<0.001), compared to the C group (table 5). Average daily 
gains in the E group were significantly higher (P<0.001) 
compared to the C group by 17.94%, and feed costs per 
1 kg of gain decreased in the E group by 15.35% (P˃0.001).

Productivity indicators for the 3rd period of fattening 
are shown in table 6. There was a significant increase 
in live weight in E group by 9.89% (P<0.001), average 
daily gain by 9.89% (P<0.001), and a decrease in feed 
costs per 1 kg of gain by 9.06% (P˃0.001).

The intestine is a complex and multifunctional organ 
where nutrients are broken down and absorbed into the 
body. Depending on the structure of the feed consumed 
by animals, in addition to the assimilation of proteins, 
fat, energy, etc., non-starch polysaccharides (NSP) 
β-mannan and arabinoxylan are formed in organism. 
The structure of these components reduces the interac-
tion of digestive enzymes with the feed substrate, and 
increases the viscosity of chimus [8]. This leads to a de-
terioration in the absorption of macronutrients, fat, and 
protein, which negatively affects growth and significant-
ly reduces feed digestibility. The presence of a large 
amount of non-starchy polysaccharides or its residues 
in the intestine leads to the development of coliform 
bacteria that damage the intestinal mucosa and villi. 

Table 5. Piglet productivity in the 2nd fattening period (M±m, n=25)

Parameters Control (C) Experimental (E)

Period duration, days 35 35

Piglets quantity, n 25 25

Live weight:
at the start of the period, kg 29.9±0.13 34.50±1.07***

at the end of the period, kg 57.2±2.24 66.70±0.63***

Live weight gain, kg 27.3±0.278 32.20±0.100***

Average daily weight gain, kg 0.780±0.0079 0.920±0.0287***

Amount of feed consumed  
per piglet/day, kg 1.575 1.575

Feed consumption  
per 1 kg of weight gain, kg 2.02±0.025 1.71±0.005***

Table 6. Piglets productivity in the 3rd fattening period (M±m n=25)

Parameters Control (C) Experimental (E)

Period duration, days 47 47

Piglets quantity, n 25 25

Live weight:
at the start of the period, kg 57.2±2.24 66.70±0.63***

at the end of the period, kg 103.2±0.086 117.25±0.066***

Live weight gain, kg 46.0±0.27 50.55±0.09***

Average daily weight gain, kg 0.980±0.0058 1.075±0.0019***

Amount of feed consumed  
per piglet/day, kg 2.700 2.700

Feed consumption  
per 1 kg of weight gain, kg 2.76±0.014 2.51±0.004***

At the injury site, inflammatory processes occur, accom-
panied by the release of large amounts of mucin [7], 
which in turn slows down the passage of nutrients and 
their absorption.

The introduction of enzymes of plant and fungal origin 
into the diet promotes the hydrolysis of the main non-starch 
polysaccharides (NSP), which in turn increases the 
absorption of available raw materials [7, 15], improves 
nutrient absorption and pig growth [5, 13].

Taking into account previous studies on the use of en-
zymes and probiotics, it is shown that a decrease in the 
level of non-starchy polysaccharides and a decrease in 
the viscosity of the contents leads to improved absorption 
of nutrients. Therefore, low levels of NSP do not lead to 
inflammation of the mucous membranes, do not increase 
mucin levels, and do not interfere with digestibility. 
Probiotics support the development of villi, through which 
nutrients are absorbed, by changing the pH of the en-
vironment and enzymes secreting [5, 7, 13, 15].

Conclusion

Based on the results of studies on the use of pro-
biotics and enzymes combination included in the “Enz-
Active Mix” feed additive in growing piglets feeding, 
a significant increase in productive parameters was 
obtained compared to the control group — an increase 
in live weight, average daily gain, and a decrease in 
feed consumption per unit of gain when using the same 
amount of natural feed in the groups.  

Prospects for further research

To investigate the effect of the “EnzActive Mix” feed 
additive on the morphological composition of carcasses, 
the quality of muscle tissue and to determine the slaughter 
performance of pigs.
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Дослідження провели в два етапи. У першому етапі дослідження використовували лактуючих свиноматок та народжених від них 
підсисних поросят, а також відлучених поросят до 43-ї доби життя. Другий етап дослідження проводили на свинях із 43-ї по 165-ту 
добу життя на етапі відгодівлі. З кожної вікової групи свиней сформували дві групи тварин — дослідну і контрольну. Для годівлі твари-
нам контрольних груп давали комбікорм, а дослідних — комбікорм з додаванням кормової добавки «ЕнзАктив Мікс». Свиноматкам 
контрольної групи (К) згодовували стандартний комбікорм для лактуючих свиноматок, а дослідної групи (Д) — стандартний комбі-
корм із додаванням кормової добавки «ЕнзАктив Мікс» у кількості 0,3 кг/т комбікорму. Підсисні поросята отримували престартерний 
корм із п’ятої доби життя і до відлучення (28 доба). Поросятам групи Д до корму додавали добавку «ЕнзАктив Мікс» у кількості 
0,5 кг/т корму. Поросятам після відлучення у період дорощування продовжили згодовувати престартерний корм. Від 43-ї доби життя 
поросятам групи Д до стандартного корму давали добавку «ЕнзАктив Мікс» у кількості 0,3 кг/т. Встановлено, що за період досліду, 
який тривав 33 доби, жива маса свиноматок знизилася на 25 кг (К) і 20 кг (Д), що на 2,44% менше (P<0,001). Додавання підсисним 
поросятам групи Д добавки «ЕнзАктив Мікс» привело до вірогідного збільшення їх живої маси на 28-му добу життя на 15,28% по-
рівняно з контролем (P<0,001). Через 14 діб у поросят групи Д встановили вірогідне збільшення живої маси та середньодобових 
приростів на 7,69% (P<0,001), а також конверсії корму на 21,43%. Другий (відгодівельний) етап досліду показав, що за додавання 
до стандартного корму добавки «ЕнзАктив Мікс» у період відгодівлі з 43-ї по 80-ту добу життя середня маса тварин групи Д була на 
15,38% більшою, ніж у групі К (P<0,001), також приріст живої маси та середньодобових приростів збільшився на 17,02% (P<0,001), 
причому затрати корму на 1 кг приросту в групі Д були нижчими на 14,61% порівняно з групою К. У другому періоді відгодівлі з 81-ї 
по 118-ту добу життя жива маса в групі Д збільшилася на 15,4% (P<0,001), а приріст живої маси та середньодобові прирости зросли 
на 17,94% (P<0,001) порівняно з групою К, тоді як витрати корму на 1 кг приросту зменшилися на 15,38% (P<0,001). У третій період 
відгодівлі, який тривав з 119-ї по 165-ту добу життя тварин, витрати корму на 1 кг приросту в групі Д були вірогідно нижчими на 9,06% 
(P˃0,001), причому спостерігали зростання живої маси та середньодобових приростів на 9,86% (P<0,001).
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