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Efficacy of “EnzActive mix” feed additive in piglet growing

T. Y. Prudius, O. I. Vishchur

tarasvet126@gmail.com

Institute of Animal Biology NAAS,
38 V. Stusa str, Lviv, 79034, Ukraine

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-
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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 2 1.5x10'°CFU/g, and an
enzymatic component — protease, cellulase, xylanase,
a-amylase, B-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:
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o the stage | — the effect of “EnzActive Mix” feed ad-
ditive on productivity of lactating sows and their piglets
from 5 to 43 days of life;

o the stage Il — 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

poresel] I e e ) et
1st period  Start 12-30 43-80
2 period Grower 30-70 81-118
3 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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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 Il 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.
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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 2.15+0.047 2.21+0.029
(beginning of pre-starter feeding)

Live weight of piglets oy
on the 14 day of life, kg 3.25+0.076  3.67+0.013
Live weight of piglets .
on the 28" day, kg (weaning) 7.2£0.175 8.3+0.044
Amount of feed used for sows,

kg (from the time of farrowing 201.0+£0.68 198.0+ 0.61**
at the time of weaning)

Amount of pre-starter used, kg 7.46+0.119 7.88+0.135*

(per farrow at the time of weaning)
Mortality, % - -

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

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 8.310.044**
:’(\)’iig:e‘;ffzgf’fgat transition 44 140106 12.5040.063***
Weight gain, kg 3.910.24 4.2+0.09
Average daily weight gain, g 280+2.27 300+2.38**
Feed conversion rate 1.4+0.013 1.31+£0.009***

Mortality, % - -

Table 4. Piglet productivity in the 1¢t fattening period (Mtm, 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 0.4694+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 17D

1.46+0.008™**
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When using the feed additive in the 2" 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 3 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)
B-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 2 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 57.212.24 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 2L S

1.71+0.005***

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

Parameters Control (C)  Experimental (E)
Period duration, days 47 47
Piglets quantity, n 25 25
Live weight:

57.242.24 66.70+0.63***
103.2+0.086  117.25+0.066™*
46.0+0.27 50.55+0.09***
0.980+0.0058 1.075+0.0019***

at the start of the period, kg
at the end of the period, kg
Live weight gain, kg
Average daily weight gain, kg

Amount of feed consumed

per piglet/day, kg 2.700 2.700

Feed consumption

per 1 kg of weight gain, kg A

2.51£0.004**
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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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EdekTnBHiCTL BUKOpUCTaHHA KOpMoBoOI Ao6aBkn «EH3AKkTUB Mikc» 3a BUpOLLyBaHHA CBMHEWN
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IHcTuTyT Gionorii TBapuH HAAH,
Byn. B. Ctyca, 38, m. JlbBiB, 79034, YkpaiHa

[LocnigpkeHHs Nnposenu B ABa eTanu. Y nepLuoMy eTani OCHiMKeHHS BUKOPUCTOBYBAanNy NMakTyHYMX CBUHOMATOK Ta HAPODKEHMX Bif, HUX
NiACUCHUX NMOPOCHT, @ TaKoX Bigfy4eHMX nopocsaT Ao 43-i 4obw xuTTa. Opyriin eTan JochigKeHHS NPOBOAMIN Ha CBUHSIX i3 43-i no 165-Ty
[oby xu1TTAa Ha eTani Bigrogieni. 3 KOXHOI BIKOBOI rpynu CBMHEN cdopMyBanu ABi rpyni TBapuH — AOCHiAHY | KOHTponbHY. [ns rogieni TBapuy-
HaM KOHTPOSbHMX rpyn AaBanu KOMBikopM, a AochigHNX — KOMBiIkopM 3 AofaBaHHsIM kopMoBoi AobaBku « EH3AKkTB Mikey. CBMHOMaTKam
KOHTponbHoi rpynu (K) 3rogoByBanu ctaH4apTHWM KOMGIKOPM ANs NaKTyHounX CBUHOMATOK, a gocnigHoi rpynu () — ctaHgapTHUiA Kombi-
KOPM i3 JoAaBaHHAM KOPMOBOi 1o6aBku « EH3AKTUB Mike» y kinbkocTi 0,3 Kr/T kombikopmy. MiacnCHi nopocsTa oTpuMyBanu npectapTepHuin
KOpM i3 m'siToi 4o6M xuUTTs | 4o BignyyeHHst (28 noba). Mopocsitam rpynu [1 Ao kopmy Aonasany Aobasky «EH3AKTUB Mike» y KinbKoCTi
0,5 kr/T kopmy. MNopocsTam nicns BigrnyYeHHs y Nepiof, AOPOLLYyBaHHS MPOAOBXUNM 3rofoByBaTy NpecTapTepHui kopMm. Big 43-i [obu xutTs
nopocstam rpynu [l 4o ctaHgapTHOro KopMy aaeanuy nobaeky «EH3AkTvB Mike» y kinbkocTi 0,3 kr/T. BcTaHoBNEHO, Lo 3a nepiog gocniay,
AkviA Tpueae 33 [obw, xvBa Maca cBMHoMaTok 3Huaunacs Ha 25 kr (K) i 20 kr (4), wo Ha 2,44% meHLue (P<0,001). JoaaBaHHsA nigcucHUm
nopocstam rpynu [] nobaskv «EH3AkTMB Mikc» npvBeno Ao BiporigHoro 36inbLUeHHs iX XMBoi Macu Ha 28-my [oby xuTTs Ha 15,28% no-
piBHSAHO 3 KoHTporem (P<0,001). Yepes 14 gi6 y nopocat rpynm [] BCTaHOBMMM BiporigHe 36inbLUEHHS XWBOi Macu Ta cepeaHbopob0Bmx
npupocTiB Ha 7,69% (P<0,001), a Takox koHBepcii kopmy Ha 21,43%. [dpyrvn (BiarodisensHui) etan Aocnigy Nokasas, LLO 3a AoJaBaHHs
0o cTaHgapTHoro kopmy fobaskn «EH3AKTMB Mike» y nepiog Bigrogisni 3 43-i no 80-Ty Aoby xuTTs cepegHst Maca TBapuH rpynu [] 6yna Ha
15,38% 6inbLuoto, Hix y rpyni K (P<0,001), Takox NpupicT xuBOi Macu Ta cepeAHboA060BMX NpupocTiB 36inbLwumecsa Ha 17,02% (P<0,001),
npuyomy 3atpaTu kopMmy Ha 1 kr npupocTy B rpyni [ 6ynm Huxummmn Ha 14,61% nopisHsiHO 3 rpynoto K. Y apyromy nepiogi Bigrogisni 3 81-i
no 118-ty noby xwuTTs xmBa mMaca B rpyni [ 36inswunacs Ha 15,4% (P<0,001), a npupicT >vBoi Macy Ta cepegHbog000Bi MPMPOCTM 3pOCin
Ha 17,94% (P<0,001) nopisHsHO 3 rpyrnoto K, Toai sk BuTpaTy kopMy Ha 1 kr npupocTy 3meHwmnmcs Ha 15,38% (P<0,001). Y TperTiit nepioa,
Bigrogieni, sikvi TpyeaB 3 119-i no 165-Ty 40BY XWUTTA TBapWH, BUTPaTV KOpMy Ha 1 kr npupocTy B rpyni [ 6ynu BiporigHO HYx4mMMu Ha 9,06%
(P>0,001), npuyomy cnocTepiranu 3pocTaHHs XW1BOI Macu Ta cepegHboA060BKx NpupocTiB Ha 9,86% (P<0,001).
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