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Abstract. The article summarizes the results of research on the use of new enzyme
preparations with pectolytic action for pigs feeding, i.e. multienzymatic compositions
MEC-1-MEC-5 and Matseraza.

Studies have shown that Matseraza and multienzymatic compositions have a high
digestion activity of the food constituent portions in vitro. They also significantly
increase the activity of the mucous membrane of the 12-rectum enzymes, i.e. protease,
dipeptidases, amylase, lipase and do not affect the activity of alkaline and acid
phosphatases.

The use of biologically active feed supplements for young pigs feeding improves
digestibility of most diets nutrients and causes the better absorption of feed nitrogen
by the body.

The positive effect of feed additives on metabolic processes, their ability to
stimulate the structure development of some organs of the digestive and endocrine
systems have been proved. It causes animals growth by intensifying the functions of
individual organs and systems due to morphofunctional changes. It is a confirmation
of one of the working hypotheses on accelerating animals ontogenesis by paratypic
factors.

It was proved that feeding of preparations as a part of barley, wheat, corn and
soybean meal diet of pregnant sows had a positive effect on reproductive properties,
increased the growth of piglets, fattening and slaughtering qualities of young animals,
digestibility of nutrients and absorption of nitrogen. It is recommended to enrich the
cereal diets of pigs with enzyme preparations MEC-1 - MEC-5 in the amount of 0.75
kg per ton of grain and Matseraza in the amount of 0.4-0.5 kg per ton.

The results of research have been introduced at pork farms of the Vinnytsia
region. Specified conditions have been developed and approved for the tested feed
additives.
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Introduction. The scientific prove
of researched enzyme preparations usage
in pig raising causes making of new
technological decisions on increasing of
animals  productivity and  getting
qualitative, free-range and safe products.
In addition, their usage for pigs feeding
can increase the level of splitting and
transformation of plant biopolymers,
turning released nutrients into products
[1, 4].

The genetic potential of animal
body is realized more effectively due to
the mentioned above processes. The
reproduction functions of animals ant
their health do not change [7, 14].

It is recommended to use enzyme
preparations of exogenous origin for
young pigs feeding because their
digestive systems have not been formed
yet. The synthesis of hydraulic enzymes
Is rather slow. Some of them are absent
altogether. For example, glucanase and
xylanase split the beta-glucan of barley
and fiber [3, 11].

Exogenous enzymes used in forage
enable fully utilization of the nutrients
and biologically active substances it
contains by splitting cellulose, non-
starch polysaccharides, i.e. beta-glucan
and pentosan. Nevertheless, since the
polysaccharides of the cell walls of the
vegetable feed are a complex of different
compounds, it is unlikely that the
individual enzyme preparations
introduced into the feed can translate all
non-starch  elements into  easily
digestible monogastric animals, such as
glucose. For their cleavage, a set of
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enzymes in the form of a multienzyme
complex is needed.

However, polysaccharides of cell
walls of plant fodder are a complex
combination. Therefore, it is unlikely
that separate enzyme preparations
introduced into the fodder are able to
transform all non-starch elements such
as glucose into an easily digestible form
for monogastric animals. Some enzymes
in the form of a multienzymatic
composition is needed for their splitting.

Enzymes of exogenous origin
convert polysaccharides form from
insoluble to soluble one. It facilitates
their splitting. Both energy absorption
and the nutritional feed value increases
when a complex of exogenous enzymes
are used because enzymes destroy the
plant cells walls releasing additional
protein, fat and starch.

Thus, the destruction of cell walls
and the release of previously
inaccessible nutrients is one of the main
functions of exogenous enzymes.
However, multienzymic compositions
causes the reduction of the chyme
viscosity Dbecause of food nutrients
increasing availability. Some non-starch
polysaccharides such as barley beta-
glucans or wheat pentosans dissolving in
water form a viscous gel. A similar
phenomenon happens in the
gastrointestinal tract and it has a negative
effect on the digestion and suction
processes.

As enzymes increase the nutritional
efficiency, it can be assumed that they
increase both the level of feed energy use
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and the overall feed efficiency.
However, there are  additional
opportunities for cheaper diets and more
efficient use of cheap feed raw materials.

The composition of enzyme
preparations needs a special attention.
The preparations available on the
Ukrainian market are predominantly
multienzymatic, i.e. they include such
enzymes as proteases, amylase, beta-
glucans, xylanase and cellulases of
different activity [2, 9, 12]. Such
complexes have one or two main
enzymes with high activity for
hydrolysis of the predominant in the diet
of the substrate [6, 13].

Materials and methods of
research. The research involved the
creation of enzyme preparations for the
splitting of  non-starch  cereals
polysaccharides. ~We have also
researched their effectiveness in animal
feeding. As a result, the following
multienzymatic  compositions  were
created:

MEC-1 is pectat-trans-eliminase
with activity of 450 units per gram,
amylase 300 units per gram, cellulase 75
units per gram;

MEC-2 is pectate-trans-eliminase
with activity of 1000 units per gram,
beta-glucanase 1000 units per gram,
cellulase 75 units per gram;

MEC-3 is pectate-trans-eliminase
with activity of 1500 units per gram,
amylase 400 units per gram, beta-
glucanase 1000 units per gram;

MEC-4 is pectat trans-eliminase
with activity 1700 units per gram,
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cellulase 150 units per gram, beta-
glucanase 100 units per gram, xylanase
500 units per gram;

MEC-5 is pectat-trans-eliminase
with activity of 3000 units per gram,
cellulase 300 units per gram, protease
not less than 7 units per gram;

Matseraza is pectat-trans-eliminase
with activity of 3,000 units per gram,
2500, 2000 and 1000 units per gram,
endo-and exopoligalacturonase 1500
units per gram.

The ground wheat bran is a filling
material.

Enzyme preparations are produced
at the facilities of BTU-Center
(Ladyzhyn, Vinnytsia region). They
have been tested for various aged pigs
feeding.

Scientific and production
experiments were carried out on pigs of
a large white breed of universal type of
productivity by the method of analogous
groups [10]. It should be mentioned that
pigs of control groups were fed by the
main diet. The enzyme preparation was
added to the main diet of animals from
experimental groups according to the
scheme of experiment.

The main diet consisted of a
carbohydrate part (barley, wheat and
corn brans) and a protein part (processed
products of leguminous crops, i.e.
soybeans, sunflowers, and peas).
Premixes were used both in control and
in experimental groups for balancing
diets concerning nutritional elements.
All the feeds were of their own
production and of a well-known
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chemical compound. The experiments
were carried out on the same genotype of
large white breed pigs at the Artemida
experimental farm, Kalynivka district,
Vinnytsia region.

We have researched in vitro
digestibility of grain fodder nutrients,
activity of enzymes of the duodenal ulcer
mucous membrane, the productivity of
different age groups of pigs, the quality

parameters, the structure of the digestive
and endocrine systems, and economic
figures [10].

Results and discussions.
Researches have proved that Matseraza
and MEC have a high in vitro splitting of
feed components (Fig. 1). They also
significantly increase the activity of
enzymes, 1.e. protease, dipeptidase,
amylase, lipase in the the duodenal ulcer

mucous membrane and do not affect the
activity of alkaline and acid phosphatase.

of pork, digestibility of nutrients,
nitrogen balance, hematological

mControl = Matseraza Minovit ® Minaza = MEC

Glucose,
mmol/l | amount,

Sugar
mmol/l | amount,
mmol/l

Mixed fodder with 60 % of
barley

mmol/l | amount, mmol/l  amount,

Standard mixed fodder Mixed fodder with 50 % of | Mixed fodder with

40 % of barley

Fig. 1. Effect of enzyme preparations on in vitro splitting glucose ability and
sugar content of researched mixed fodder, n=5.

Taking into account the enzyme preparations composition it is possible to
predetermine their main specific effect on the splitting of hardly soluble non-starch
polysaccharides of grain feeds. Thus, pectate-trans-eliminase compensates the
enzymes lack in pig bodies that can hydrolyze polysaccharides (pectin, lignin,
hemicellulose, glucans, pentosans, etc.), loosens the intercellular structure of plant
materials, causes the release of nutrients from feed cells. It catalyzes the rupture of the
a-1,4-liquoside bond in pectic substances and hemicelluloses that leads to loosening of
the cementing substances of vegetable feeds and the destruction of cell walls. This
ensures the release of reserve nutrients for their splitting by the animals enzyme

systems [8].
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It was proved that the usage of Matseraza and MEC-1 in diets of pregnant sows

causes increasing their body weight during the period of gestation, and it also has a

positive effect on piglets growth from their birth to weaning from sows at 45-days age

(Table 1).
1. Sow productivity

Characteristics

Groups

1 (diet without | 2 (Matseraza) 3 (MEC-1)
enzyme
preparations)
Period of farrowing
number of piglets in the nest, 11.44+0.51 11.5+0.57 11.2+0.53
heads
nest weight, kg 13.91+0.38 14.724+0.65 14.81+0.39
liveweight of one head, kg 1.22+0.03 1.28+0.04 1.34+0.05
Period of weaning at 45-days age:
number of piglets in the nest, 10.0+0.35 10.2+0.51 9.7+0.45
heads
nest weight, kg 94.04+2.76 114.0+£6.52 102.8+3.32
liveweight of one head, kg 9.4+0.26 11.3+£0.47 10.60+0.61
liveweight gain: 8.18+0.25 10.02+0.47* 9.35+0.58
absolute, kg
average daily, g 182.0£5.56 | 223.0+£10.32* | 205.8+12.88

Therefore, we can observe a
weight increase both of nest (by 5.82 -
6.47%) and of one pig at birth (by 4.92
- 9.84%) in the experimental groups.
This tendency is also observed when
piglets are weaned from sows at 45-days
age. The experimental groups have
higher figures than the experimental
one, i. e. by 9.36-14.0% of the nest
weight, by 12.76-20.21% of one pig live
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weight, by 20.5% of average daily
liveweight gains for the suckling period

The usage of enzyme
preparations for young pigs feeding
improves the digestibility of most
nutrients in diets, i.e. protein by 6.1%
(P<0.01) and fiber by 8.35% (P<0.05).
Experimental animals also had better
nitrogen balance (Fig. 2)
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Fig. 2. Nitrogen balance of young pigs fed by Matseraza

The positive effect of the
researched preparations on the metabolic
processes, their ability to stimulate the
development of individual structures of
the organs of the digestive and endocrine
systems have been proved. These
positive effects also cause a significant
increase in animal growth. In other
words, there is an intensification of the
functions of some organs. It is a
confirmation of one of the working
hypotheses on accelerating animals
ontogenesis by paratypic factors.

The best productive and biological
effect is observed when animals are fed
by Matseraza obtained by spraying
culture liquid on bran in comparison
with drying in a stream of hot air.

Why have we chosen this enzyme?
It is known, grain pig diets have a high
content of necrochromic
polysaccharides  (cellulose,  pectin,
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pentosans, beta glucans). That’s why it is
recommended to use exogenous enzyme
preparations for their splitting. As a rule,
such polysaccharides are in the form of
fiber. Insoluble pectin plays the role of
binding (“cementing") material for
different non-starch polysaccharides.
Such enzymes as cellulase, beta
glucanase, phytase etc. are used as a part
of fodder in order to break down these
polysaccharides. However, the main
macerating pectolytic enzyme pectate-
trans-eliminase (pectin-lyase) is not
used. It is caused by the fact they often
identify pectin-lyase with pectinase. The
pectinase  contains  the  enzymes
pectinesterase, polygalacturonase and
does not contain pectin-lyase. These two
enzymes affect soluble pectin, and pectin
lyase affects the insoluble pectin that
forms the structure of fiber. It is their
fundamental difference. Pectate-trans-
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eliminase is responsible for the
maceration of plant tissues.

The preparation macerating effect
Is connected with the activity of pectate-
trans-eliminase. It is significantly
enhanced by the complex effect on the
xylanase plant raw material. Xylanase
splits pentosans, pectin-lyase catalyzes
the breakdown of the a-1,4-glucosidic
bond in pectin substances and
polyuronide hemicelluloses, which leads
to the delineation of the cementing
substances of plant tissues and
destruction of the cell wall structure.
This ensures the release of reserve
intracellular nutrients for their digestion
by the enzyme systems of the digestive
canal of animals. Matseraza in
immobilized form has high stability in an
acidic environment. This is especially
important when passing the enzyme
through the stomach of pigs, and can also
be used in the composition of granulated
feed.

The Matseraza used for young
animals feeding at the rate of 0.4 kg per
one ton of mixed feed increases the
average daily gains on growing and
fattening by 18-20.4%, it also provides
an additional 16.8 UAH revenue from
every head. Multienzymatic
compositions in the diet at the rate of
0.75 kg per ton of grain mixtures cause
an increase in average daily gains on
growing by 7.9 - 13.2% and on fattening
by 11.9 - 14.9%. Respectively 21.7 - 39
UAH and 275 - 352 UAH were
received from each head as a revenue.
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The preparations has also positive
effect on the efficiency of feed
consumed by animals, the meat and lard
output, the costs reduction, and high
preparation payback. One invested
hryvnia has from UAH 6.4 to 10.3 UAH
of revenue.

Conclusions. It has been proved
that increasing productivity of pigs of
different age groups is ensured by using
in their feeding new biotechnological
(enzyme)  preparations and  their
compositions, i.e. Matseraza and MEC-
1-MEC-5. They are characterized by
high splitting activity parts of the feed,
fermentolysis in the intestinal mucosa
and metabolism that ensures the
intensive growth of animals and
obtaining high-quality pork.

Matseraza and other preparations as
a part of pigs diet have a positive effect
on the reproductive ability of sows,
growth and preservation of piglets,
fattening and slaughter qualities of
young animals, physical and chemical
characteristics of meat quality, its
protein, fatty acid composition and
calorie content. Improved digestibility of
most nutrients and feeds nitrogen
assimilation were also noted.

The best productive and biological
effect is observed when animals are fed
by Matseraza obtained by spraying
culture liquid on bran in comparison
with drying in a stream of hot air. Its use
for young pigs feeding increases average
daily gains by 18.0-20.4% and ensures
an additional 1.4 UAH of profit on the 1
UAH invested.

ISSN 2223-1609



TexHoJ10risi BUPOOHMITBA i Nepepo0KH NPOAYKIIl TBAPHHHUITBA

I'yunoa A. B., I'ynoa H. B., Mucenko O., HoBakoBcbka B., IloBo3nikos M. I'.

References

1. Bratyshko N. (2009). Enzyme
preparations. Agribusness today. No.23 (174).
pp. 26-27.

2. (2009). Fodder enzymes. Effective
fodder and feeding. No. 5(39). pp.36-39.

3. Korobka A. (2006). Fodder enzymes
for pigs feeding. Ukrainian Livestock. No.2.
pp.29-30.

4. Liushchyn A., Tsirulev Y. Multi-
enzyme compositions in feed for farm animals.
Pig Raising. 2004. No. 2. P.17.

5. Marchenkov Ph. S., Chapovskyi N. N.
Enzymes that destroy plant polysaccharides.
Effective poultry industry and livestock
production. 2003. No. 2. P. 24.

6. Moloskin S. Roivano — TM — universal
enzyme. Effective Poultry Industry. 2010. No.
8 (68). pp. 26-29.

7. Gutsol A. V., Kyryliv Y. 1., Mazurenko
M. O. et al. (2014). New enzyme preparations
in feeding farm animals. Vinnytsia, 316 p.

8. (2008). General properties and
characteristics of enzymes. Materials of the
company "Kemny Industries”. Effective
fodders and feeding. No. 3 (27). pp. 27-29.

9. Polishchuk A. A., Bulavkina T. P.
(2010). Modern feed additives for poultry and
animals feeding. Newsletter of the Poltava State
Agrarian Academy. Poltava, No. 2. pp.63-66.

10. (2002). Research practical methods in
animal husbandry / Ed. V.S. Kozyr and A.l
Svezhentsov. Dnipropetrovsk: Art-Press, 354 p.

11. Svezhentsov Al Enzyme
preparations. Basics of pig feeding.
Dnipropetrovsk: Art-Press, 2000. pp. 165-171.

12. Emiolal. A., Opapeju F. O., Nyachoti
C. M. (2010). Growth performance and nutrient
digestibility in pigs feed barley/wheat DDGS -
based diets supplemented with a multi
carbohydrase enzyme. J. Animal Sci. May.

13. Leikus R., Noviliene J. (2006). The
effect of enzymes on the guality of pig
perfomans. Veterinarijair zootechnika. T. 36
(58).

14. Mori A. V., Kluess J., Maillard R.,
Geraert P. A. (2009). Perfomance and
phosphours status of prowing pigs are
improved by multienzyme complex containing
NSP-enzymes and phytase. J. Dairy Sci. V. 90,
Suppl. I P. 439.

HOBI ®EPMEHTHI TIPEITAPATH TA PE3VJIBTATH iX
3ACTOCYBAHHSA B CBUHAPCTBI
A. B. I'ynoa, H. B. I'ynoJ, O. Mucenko, B. HoBakoscbka, M. I'. IloBo3Hik0OB

Anomauia: Y cmammi y3a2aibHIOOMbCA pe3yibmamu  O0CAIOHNCEHb U000
BUKOPUCMAHHS Y 20016]1i CBUHELL HOBUX (hepMEeHMHUX NPenapamie NeKmoaimudHol oii —
mynomuenzumnux komniexcie MEK-1 — MEK-5 ma mayepas3u.

Jlocnioocennsn nokazanu, wo mayepaza ma MEKu maroms 8ucoky akmusHicmo
PO3WenjieHHsl N Vitro CKIa008ux 4acmut KOPMYy, d maKodc 00CMOBIPHO NI0GUYIONb
y cauzositt 0bononyi 12-nanoi Kuwiku axmusHicmv epmenmie — npomedasu,
ounenmuoasu, amiiasu, 1ina3u ma He 6NIUBAIOMb HA AKMUBHICMb TIYHCHOT 0.

Buxopucmanns 6 200i61i MONOOHAKY cuHel OI0N02IYHO AKMUBHUX KOPMOBUX
000aB0K CHpUSE NONINUEHHIO NePempagHOCMi OLILUOCII NONCUBHUX PEUOBUH
Payionie ma Kpauwjomy 3aC80€HHIO A30M) KOPM).

Jlogedeno nozumusnuil 6nauU8 KOpMosuUx 006a80K HA NPoyecu 0OMIHY PeyoB8UH, ix
30amMHICMb  CMUMYTIO8AMU  PO3BUMOK OKPEeMUX CMpPYKmMyp Op2anié MmpasHoi ma
EeHOOKPUHHOI cucmem, wo No8's13aHo 3 NiOBUWEHHAM NPUPOCMI8 MEAPUH ULIAXOM
inmencugikayii  QyHKkyiil  oxpemux — opeaHie ma  cucmem  3d  PAXyHOK
mopgopyuxyionanvhux 3min. Lle € niomeepodcenHsm 0OHIEI 3 pobouux cinomes
NPUCKOPEHHS OHMO2eHe3y MEApUuH napamunosumu Gaxkmopamu, Ha 6iOMiHY 8i0
CEHEeMUYHUX.
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lloxaszano, wo 320008y8anHs npenapamis y cK1aoi payioHis 3 AUMeHI0, NeHUuyi,
KVKYPYO3U ma COEB020 WPOmy HOPOCHUM CEUHOMAMKAM MAn0 NO3UMUBHULL BNIUE HA
BIOMBOPIOBATILHI 30AMHOCMI, NOKPAWYBANUCA NOKA3HUKU POCMY Ma 30epedtceHHs
nopocsam, 6i0200i6eNbHi 1 3a0ilHI AKOCMI MOJIOOHAKY, NepempasHOCmi NONCUBHUX
peuosun. Pexomenoyemuvcs 30azavysamu 3epHo6i payionu ceuHel ghepmeHmHUMU
npenapamamvu MEK-1 — MEK-5 y xinekocmi 0,75 ke/m 3epnocymiuii, mayepazorn —
0,4-0,5 ke/m.

Pesynomamu oocnioscensv 3anposadaiceno y 2ocnodapcmeax 3 6UpoOHUYmea
ceununu y Binnuyoxit ooaacmi. Ha oocnioacysani kopmosi 0obasku po3pooieno ma
3ameepodiceno Texuiuni ymosu.

Knrouoei cnosa: noconig’s ceumei, ¢hepmenmui npenapamu, 320008Y8aHHS,
NPOOYKMUBHICMb, NEPempasHiCb, OOMIH pe408UH, eheKmUsHICHb
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