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INTRODUCTION

Realization of the genetic potential of farm animals is impossible
without ensuring their needs for nutrient and biologically active
substances. Ensuring the full value of feeding by improving the
quality of feed and optimizing the cost of obtaining products are
currently the priority tasks of animal husbandry. It is not possible to
achieve the goal without the use of additional substances in the
feeding of farm animals with different functional properties that
improve animal health, their reproductive abilities, reduce the risk of
diseases associated with improper feeding, increase product quality
and economic efficiency of the agricultural industry.
In many cases, the efficiency of agricultural production is reduced
by the presence in the feed of various kinds of toxins, including
mycotoxins. Forming on forage crops in the field, in the harvested
crop, during storage and processing under favorable conditions,
mycotoxins cause irreparable damage to the entire livestock industry.
According to the FAO, in recent years, the loss of world agriculture
from the destruction of grain crops by toxicogenic fungi and the
accumulation of mycotoxins dangerous for animals has increased
from $2 to $16 billion a year. Mycotoxins have become the main
pollutants of grain and its products, causing diseases in animals with
varying degrees of severity – mycotoxicosis.
SYNERGYSORB®
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Mycotoxins are one of the dominant groups of biogenic poisons
that pollute both feed and food. When consuming such feeds and
foodstuffs in animals and humans can occur poisoning, called
mycotoxicosis.
The presence of insignificant amounts of mycotoxins in the feed
(below the maximum permissible concentration) should not be taken
as a guarantee of safety when feeding animals. For example, a low
level of aflatoxin in feed combined with equally low amounts of other
mycotoxins (synergism) can have more negative consequences for
animal health than exceeding the TLV of aflatoxin alone. A negative
test result of feed for the presence of mycotoxins also never gives
one hundred percent confidence in complete safety due to the lack of
guarantee of the correct sampling, methods of analysis of pathogens
and changing environmental conditions.
The expansion of export and import of grain between countries,
the observed global climate change, the systematic use of
fungicides, pesticides, seed dressers leads to an increase in the
production of mycotoxins by hundreds of times and an increase in
the possibility of simultaneous contamination of feed with various
mycotoxins.
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INTRODUCTION

Moreover, the concentration of each mycotoxin separately may be
lower than the established TVL, which complicates the diagnosis,
increases the severity of the disease and causes high economic
damage, since the basis of the diet of many animals is grain, which is
the main source of mycotoxins. The problem with the diagnosis of
mycotoxins is that they are extremely unevenly distributed in the
feed. Recent studies have shown that feeds are most often
contaminated with fungal mycotoxins of the genus Fusarium and
Aspergillus. Each type of mycotoxin is produced by one or more
types of fungi. In some cases, one type of fungus produces several
types of mycotoxins.
The main way to prevent mycotoxicosis in animals is to prevent
feeding affected by mycotoxins feed. However, this measure is not
always acceptable for agricultural production due to large economic
losses associated with additional costs for feed. Currently, the most
effective method of reducing the negative effect of mycotoxins in feed
on animal productivity and health is the use of adsorbents that bind
toxic substances in the digestive tract and remove them from the
body, preventing the latter from entering the circulatory system.
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Since feeds can be infected with several mycotoxins, it is necessary to
use fundamentally new, more highly effective adsorbents. Recently,
enterosorbents of plant origin, in particular from polysaccharide and lignincontaining raw materials with a developed adsorbing surface, high
adsorption properties in relation to substances of various classes and nondigestible animals, are becoming more widespread.
These recommendations are intended for managers and specialists of
farms, feed mills and are based on the results of studies, conducted at the
Republican Unitary Enterprise "Scientific and Practical Center of the
National Academy of Sciences of Belarus on Animal Husbandry", the
Educational Establishment “Vitebsk State Awarded the “Badge of Honour”
Order Veterinary Medicine Academy”, the Republican Unitary Enterprise
“Institute of experimental veterinary medicine named after S.N.
Vyshelessky”, Testing Center of the Federal State Budgetary Institution
"Leningrad Interregional Veterinary Laboratory".
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THE SYNERGYSORB DETOX-MYCO ADSORBENT
ACTION MECHANISM

The adsorption efficiency depends on the physical and chemical
characteristics of both the adsorbent and mycotoxin.
Depending on the content of polar and nonpolar groups and bonds
in the molecular structure, mycotoxins are divided into hydrophobic,
moderately hydrophobic and hydrophilic.
SynergySorb® Detox-Myco feed additive is produced on the basis
of modified hydrolysis lignin and is a 100% organic adsorbent. The
natural ability of lignin to absorb and retain pollutants on its surface is
repeatedly enhanced by the applied activation technology.
Hydrolytic lignin consists of biopolymers: lignin itself and
cellolignin. The presence of such polymers of different polarity
(lipophilicity) in the feed additive explains the affinity of the adsorbent
for both hydrophobic (non-polar) and hydrophilic (polar) mycotoxin.
The hydrophobicity of lignin in the composition of the feed additive
explains the ability to adsorb nonpolar mycotoxins, cello lignin
diphylene and is able to retain mycotoxins, which are polar
compounds and can dissolve in water. Until sometime, the polarity of
organic substances was evaluated only qualitatively by their ability to
dissolve in water. Polar substances easily dissolve in water, nonpolar substances poorly or do not dissolve in it at all.
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This approach does not allow a quantitative assessment of the
polarity. The possibility of a quantitative assessment of the degree of
polarity of chemical compounds appeared in 1951 after the
publication of a fundamental article by the Finnish-Swedish botanist
and chemist Runar Collander on the ability of organic compounds to
be distributed, depending on their properties, between two
immiscible liquids with different polarity, in particular with octanol
(non-polar phase) and water (polar phase). Organic compounds can
be divided into three categories according to the degree of polarity
for ease of perception: polar (Log Pow < 1), moderately polar (Log
Pow = 1-3) and non-polar substances (Log Pow > 3). (The index Log
Pow = 3 means that this substance is 103, or 1000 times better
soluble in octyl alcohol or in a simulated lipid environment than in
water). Thus, it is possible to divide known to us mycotoxins into
three categories: hydrophobic (non-polar), diphilic (moderately polar)
and hydrophilic (polar) (see table 1).
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TABLE 1. THE FEEDING ADDITIVE ADSORPTION ABILITY
TO MYCOTOXINS OF DIFFERENT POLARITY

Category

Toxin

Structural
formula
HO

Size, Å

Solubility in
water,
g/100 ml

Adsorption on
SynergySorb
Detox-Myco **

SinergiSorb Detox-Myco polymer, responsible for
adsorption

O
O

Ochratoxin

OH

OH

O

N
H

Non-polar
mycotoxins

LOG
Pow*

12×8,0×5,0

O

4,7

0,0026

HO

97,6%

Zearalenone

O

7,5×7,0×6,0

HO

O

HO

3,6

0,012

99,7%

Lignin - non-polar
(hydrophobic)
biopolymer

OH

O

OH

HO
O

OMe

HO

O

HO
O

HO
OMe

0,023

100%

OH

MeO

O
OMe

OH
O

H

O

OMe

O

OH
OH

HO

CH3

OMe

OH

O

O

12×8,0×7,5

O

0,9

0,035

H

55,0%

HO

O

OO

H
OH

H

H

OH

OO

H
OH

H

H

OH

O

O
H3C

H

OH

O

T-2 toxin

O

HO
O

1,6

OMe

OMe
HO

O

9,7×6,0×5,0

O

OH

O

O

Moderately
polar
mycotoxins

OMe

MeO

OMe
OH

O

H

OH

OH

CH3

O

Aflatoxin

OH

OMe

MeO
O

O

HO

OH

CH3
OH

O

O

H

H

O
O

HO

O

OH

HO

OH

O
H3C

O

OH

COOH
COOH

O
OH

OH

Fumonisin

18×15×9,5
CH3

Polar
mycotoxins

CH3 OH

O

-0,5

0,0043

71,3%

NH2
COOH

O

Cellolignin - a
biopolymer of
intermediate
polarity (diphilic)

OMe

MeO
O

OMe
HO

OH

Deoxynivalenol

H

O

OMe

HO

O

HO
O
OMe
HO
HO
O

OH

8,0×7,5×6,5

-0,7

3,60

20,0%

CH3

O

OH

OMe

O
O

O

OH

O

O

HO
HO

OH

HO

H
H3C

OH

HO

COOH

OMe

MeO

MeO

OMe
O
OH

O
OMe

OH
O

OMe
OH
OH

HO
OMe

* The distribution coefficient (Log Pow) of organic matter in the octanol/water system is an additive quantitative characteristic of the degree of its polarity.
** Adsorption under conditions simulating the process of digestion in the stomach - the pH of the solution is 3.5 units, t - 37 ° C.
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THE SYNERGYSORB DETOX-MYCO ADSORBENT
ACTION MECHANISM

The adsorption of mycotoxins on the SynergySorb Detox-Myco
enterosorbent combines two mechanisms: molecular sieves and
specific intermolecular interactions. Pores on the surface of lignin
polymers are selective molecular sieves that adsorb such substances
whose molecules are smaller or identical with the pore diameter of
the sieve. The linear size of the mycotoxin molecule, as a rule, is from
10 to 20 Å. This means that the molecules of mycotoxins will not be
retained in macropores and are practically not able to get into
micropores (see table 2).

Macropore
Mesopore
Micropore

Pore types in an adsorbent particle

TABLE 2. PORE CLASSIFICATION AND THEIR CHARACTERISTIC TYPES OF ADSORPTION
Pore type

Size, Å

Condensation mechanism

Adsorption type

Micropores

< 20

three-dimensional

nonspecific interaction

Mesopores

20 – 500

capillary

Macropores

500

–

SYNERGYSORB®
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specific interactions

–
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THE SYNERGYSORB DETOX-MYCO ADSORBENT
ACTION MECHANISM

The first mechanism is responsible for the
selectivity and efficiency of sorption, while
specific
intermolecular
interactions
are
responsible for minimizing desorption. In other
words, a mycotoxin molecule that has fallen
into a suitable pore size undergoes a number
of supramolecular interactions that guarantee
its strong binding and prevent desorption.
The surface properties of a lignin particle
play an extremely important role in the sorption
of
mycotoxins.
The
optimal
surface
morphology (a high proportion of mesopores
with a radius of Dv (r) 20 Å), as well as the
availability of these pores make hydrolysis
lignin a unique sorbent, which is significant in
the sorption of endo- and exotoxins, a wide
range of pollutants: low molecular weight and
high molecular weight substances, heavy
metals, radionuclides and others. It positively
affects the intestinal microflora and the nonspecific immunity of the animal.
SYNERGYSORB®
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The surface of lignin polymers contains
polar and non-polar functional groups, which
contribute to improved sorption ability and
selectivity because of specific interactions
(hydrogen bonds in the case of polar
mycotoxins and hydrophobic interactions and
π-π interactions (stacking) in the case of nonpolar mycotoxins).
As follows from table 3, the intermolecular
interactions themselves are relatively weak.
However, due to the multiplicity of such
bindings, they are of a pronounced
cooperative nature. The result is a strong
bond similar to a “zipper,” where each tooth
represents a single weak interaction.

Hydrogen
bond

Hydrophobic
interaction

The cooperative nature of
intermolecular interactions as a
“zipper”
TO CONTENTS
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THE SYNERGYSORB DETOX-MYCO ADSORBENT
ACTION MECHANISM

TABLE 3. TYPES OF
INTERMOLECULAR INTERACTIONS
UPON ADSORPTION ON A
SYNERGYSORB DETOX-MYCO
Type of binding

The interaction
energy,
kJ/mol

Hydrogen bond

10–40

Hydrophobic interaction*
Stacking**
(π-π interactions)

~5
10–50

The adsorption mechanism is illustrated by the
example of diphilic mycotoxin (T-2 toxin) on the
picture below:

SynergySorb
Detox-Myco
Biopolymer, responsible for
this type of binding
cellolignin
lignin, cellolignin
lignin

* Hydrophobic interaction or hydrophobic effect - the attraction between non-polar particles in water (also in other polar solvents), which
is due to the thermodynamic disadvantage of contact of water with non-polar substances.
** The term stacking in supramolecular chemistry refers to such an arrangement of aromatic molecules that resembles the arrangement
of coins in a stack and is supported by aromatic interactions.

SYNERGYSORB®
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The mechanism of specific interactions between
the T-2 toxin molecule and lignin polymers in
the pore
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TABLE 4. FUNCTIONAL GROUPS, INVOLVED IN THE BINDING OF
MYCOTOXINS DURING ADSORPTION ON SYNERGYSORB DETOX -MYCO

Functional groups involved in
specific interactions

Toxin

O

Aflatoxin

O

O

H

- hydrophobic interaction;
- π-π interaction (stacking)

O
H

Type of specific interactions with lignin
polymers

O

O
CH 3

The ability to directionally
control the content of cellolignin
and lignin in the composition of
the SynergySorb Detox-Myco
enterosorbent makes it possible
to obtain optimal adsorption
characteristics
for
specific
customer requirements (see table
5).

O

O
O

T2-toxin

- hydrogen bonds on the hydroxyl
group;
- hydrophobic interaction

O

O
HO

H3C

O

O

O
H3C

H3C

Deoxynivalenol

H

DETOX-MYCO

H

OH
O

O
HO
HO

SYNERGYSORB®

O

- hydrogen bonds in three
hydroxyl groups

CH3
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TABLE 5. SYNERGYSORB DETOX-MYCO ADSORPTION EFFICIENCY
DEPENDING ON THE CONTENT OF LIGNIN AND CELLOLIGNIN

Adsorption* at “SynergySorb Detox-Myco”
Toxin

cellolignin contents

Ochratoxin

100%

97%

98%

98%

Zearalenone

100%

100%

100%

100%

Aflatoxin

88%

100%

100%

100%

T-2 toxin

97%

56%

64%

55%

Fumonisin

100%

62%

69%

71%

Deoxynivalenol

6%

9%

15%

20%

cellolignin contents

Thus, an increase in lignin in the
composition
of
SynergySorb
Detox-Myco
enhances
the
adsorption properties with respect
to water-insoluble mycotoxins,
while an increase in the content of
cellolignin leads to an increase in
the adsorption of deoxynivalenol.
It is important that the enzyme
systems of the gastrointestinal tract
of animals are not able to
hydrolyze bonds in the structure of
lignin polymers, therefore the
complexes of mycotoxin-lignin
formed in the upper gastrointestinal
tract do not undergo degradation
and are completely eliminated from
the body.

* Adsorption under conditions simulating the process of digestion in the stomach - a solution pH of 3,5 units, t - 37°С (according to the results of testing at the Testing
Center of the Federal State Budgetary Institution "Leningrad Interregional Veterinary Laboratory".).
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HOW IT WORKS ON IMMUNITY AND PRODUCTIVITY

SynergySorb Detox-Myco feed supplement principle
The action of the feed additive is aimed at sorption and elimination
of toxic substances (mycotoxins, bacterial toxins, xenobiotics,
radionuclides etc.) from the gastrointestinal tract, preventing them
from being absorbed into the mucous membranes, then the blood.

The restoration of natural metabolism leads to an improvement in
the state of the immune system and, accordingly, an increase in
productivity in animals.

By limiting the absorption of toxins into the mucous membranes of
the gastrointestinal tract, the amount of toxins entering the
bloodstream decreases, thereby reducing the functional load on the
detoxification organs (liver, kidneys).
When the sorbent interacts with the intestinal wall, metabolic and
peristaltic activity is activated, the enzyme systems of the mucous
layer are modified with their localization in different parts of the
gastrointestinal tract, the metabolism of some biologically active
substances changes, which positively affects microbiocenosis, and
helps to restore the integrity and permeability of the intestinal
mucosa. Restoration of the intestinal epithelium prevents the entry of
infections of various etiologies into the blood.

SYNERGYSORB®

DETOX-MYCO
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SYNERGYSORB DETOX-MYCO FEED SUPPLEMENT
CHARACTERISTICS

SynergySorb® Detox-Myco feed additive is intended for use in
diets of farm animals and poultry in order to eliminate the negative
effects on the body of a wide range of mycotoxins (aflatoxin,
ochratoxin, zearalenone, T-2 toxin, deoxynivalenol, etc.). The
additive is a uniform powder from dark brown to light brown. It is
made by the method of thermal moisture treatment of hydrolytic
lignin with subsequent fractionation.
Conducted microbiological studies on the content of
enteropathogenic types of Escherichia coli, bacteria of the genus
Proteus, Salmonella, Pasteurella, anaerobes showed that these
microorganisms were not detected.
The total adsorption activity of the SynergySorb Detox-Myco feed
additive is 39,4 mg/g.
The sorption capacity of the additive under conditions simulating
the digestion process in the stomach (solution pH 3,5 units, t = 37°С,
exposure time with stirring – 1 h), in relation to vitamins B12 and Bs
is 0% (the additive does not sorb and does not removes vitamins
from the body).

SYNERGYSORB®
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Toxicological examination on protozoa (tetrachimena periformis) and
laboratory animals (white mice) did not reveal toxic effects on test
objects when 1 g/kg of live weight of SynergySorb Detox-Myco feed
additive was introduced. Free feeding of the supplement at a dose of
10 g/kg for 14 days to white mice did not reveal the death of animals,
as well as side effects.
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FEED ADDITIVES USE EFFECTIVENESS IN THE DIETS
OF YOUNG CATTLES

The effectiveness of the use of SynergySorb Detox-Myco feed additive
in the diets of young cattle was evaluated according to the results of
studies conducted in 2018–2019 in the conditions of the state enterprise
"ZhodinoAgroPlemElita" of the Smolevichi district of the Minsk region.
When conducting research, the additive was introduced into feed of own
production. Zootechnical tests were carried out on three groups of heifers
formed on the principle of pairs of analogues of 15 animals each with an
average live weight of 145 kg of four months of age. The duration of the
scientific and economic experience was 112 days. Differences in feeding
consisted in the use of mixed feed by the experimental groups with
supplementation of 0,25% feed additives (experimental group II) and
0,5% additives (experimental group III) instead of the grain part. Control
animals (experimental group I) were fed compound feed without the use
of additives or other adsorbent. All feeds consisted of a grain group
(barley, wheat, and oats), protein components (soybean meal, rapeseed
cake and dry post-alcohol bard) and the mineral part (salt, chalk, vitamin
and mineral premix).

SYNERGYSORB®
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The diets of young cattle consisted of silage of corn, green mass,
grass hay, which by energy nutrition in the control group occupied
61%, concentrates – 39%; in experimental II – 61,3% and 38,7%; in
III – 60,9% and 39,1% accordingly. The dry matter consumption for
the groups was almost the same and amounted to 4,55 – 4,59 kg
per one head. The energy nutritional value of diets, calculated on
the basis of data on actual feed intake, averaged 11,6 MJ of
exchange energy per 1 kg of dry matter. The concentration of crude
protein in 1 kg of dry matter in animals of all groups was 123,6–
123,9 g.
During the research, the concentration of aflatoxin B1 in the diets
of animals of all groups was below the detection limit of existing
equipment. The level of deoxynivalenol in the diet of heifers of the
first control group was 8,4 mg, zearalenone – 3,26 mg, ochratoxin –
189,96 μg, T-2 toxin – 277 μg, in the second experimental – 6,84;
3,48; 200,72; 246,54, in the third experimental – 5,76; 3,06; 164,53
and 240,69 accordingly.
The use of SynergySorb Detox-Myco feed additive has a positive
effect on the growth and development of animals (see table 6).
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FEED ADDITIVES USE EFFECTIVENESS IN THE DIETS
OF YOUNG CATTLES

Against the background of feed intake with a relatively low
concentration of mycotoxins in calves of the control group, in contrast
to xenobiotics administered by the oral route, feed intake was
compensated, but the efficiency of biotransformation in weight gain
tended to decrease. The use of SynergySorb Detox-Myco feed additive
by experimental animals helped to reduce the “load” of mycotoxins on
the body, the normal course of metabolic processes, was accompanied
by correction and improvement of conversion indices, which resulted in
additional average daily gain relative to control analogues. The results
of control weighing showed that the maximum gains were obtained
from calves of the II experimental group, their gross growth over the
growing period was 84,4 kg and exceeded the control indicators by 6,7
kg or 8,6%. In young animals of the experimental group III, the gross
growth during the research period was 82,8 kg, which also exceeded
the control values by 5,1 kg or 6,5%.
The use of SynergySorb Detox-Myco feed additives in the diets of
young cattle in the amount of 0,25 and 0,5% by weight of feed
contributed to an increase in average daily growth of 8,6 and 6,5%,
respectively, reducing the cost of production by 7,4 – 6,8% and
additional profit in the amount of 10,7 BYN and 9,4 BYN per head.

SYNERGYSORB®
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Hematological studies have found that the SynergySorb DetoxMyco feed supplement helps optimize the physiological status of
young animals by improving metabolic processes in the blood by
increasing the rate of redox processes, normalizing protein,
carbohydrate, lipid and mineral metabolism, manifested by an
increase in the number of red blood cells (by 5,9% and 15,3%),
accompanied by a uniform increase in the average volume, the width
of the distribution of red blood cells, the level of hemoglobin bin (by
2,6 and 13,8%), creatinine (by 2,8 and 10,5%), glucose (by 11,9%),
and calcium (by 9,8 and 7,9%) phosphorus (by 13,8 and 1,58%) and
magnesium (by 8,7 and 7,5%).
The cost of feed per 1 kg of growth of young cattle in the second
experimental group during the research period was lower than the
control result by 7,5% and by 7,2% in the III group. The total costs of
obtaining gross growth in the experimental groups exceeded the costs
that went to the maintenance and raising of animals of the control
group by 1,09 BYN (II) and 0,43 BYN (III), but the higher average daily
growth helped to reduce the cost of 1 kg of growth by 0,6%.
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TABLE 6. PRODUCTIVITY AND ECONOMIC EFFICIENCY
INDICATORS OF GROWING CALVES WHEN FEEDING A FEED
ADDITIVE
Groups
INDICATORS
I

II
(0,25% additive)

III
(0,5% additive)

145,8±3,81

145,5±3,74

145,6±3,71

223,5±5,84

229,9±8,93

228,4±7,83

Gross gain, kg

77,7±5,67

84,4±6,51

82,8±4,87

The average daily gain, g

693,7±50,6

753,5±58,2

739,3±43,5

in % to group I

100

108,6

106,5

Feed costs per 1 kg of growth, feed. units

7,77

7,19

7,21

Total cost of spent feed per one head, BYN

87,40

88,09

87,14

Average daily ration, BYN

0,78

0,78

0,77

The cost of feed spent on one kg of growth, BYN

1,12

1,04

1,05

Live weight at the beginning of the experiment, kg
at the end of the experiment

SYNERGYSORB®

DETOX-MYCO
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FEED ADDITIVES USE EFFECTIVENESS IN THE DIETS
OF DAIRY COWS

The effectiveness of using the SynergySorb Detox-Myco feed additive
was determined on highly productive black-motley cows during milking
and the main stage of lactation. In each of the two experiments, three
groups of cows were formed for carrying out studies on tethered cows
according to the principle of pairs of analogues with an average live weight
of 550-600 kg, 15 animals each. Animals were selected taking into account
age, live weight, milk yield for the last completed lactation, physiological
condition. The difference in feeding consisted in the fact that animals of the
first control group received a diet without adsorbing additives, the second
experimental group – a diet with 0,2% of the additive from the weight of the
feed, the third experimental group – a diet with 0,4% of the additive from
the weight of the feed. The duration of the training period was 5 days,
experimental – 103 days. During the study, the animals used the exercise
on outdoor walking areas, milking the cows was carried out three times a
day, watering with tap water (one drinker for two animals).
In the course of research, we used feed of our own production. The
grain group of feed included barley, wheat, oats, corn and protein
components – sunflower meal and dry beer pellet. The mineral part is
represented by a premix for highly productive cows, chalk and salt.
Feeding concentrated feed to animals of all groups was normalized in
productivity. Diet was fed in the form of a full-feed mixture.
SYNERGYSORB®

DETOX-MYCO

When conducting scientific and economic research on highly
productive cows during the milking period, the daily consumption of
dry matter in the groups was established – 22,8–23,0 kg per 1 head.
1 kg of dry matter contained in all groups an average of 10,7 MJ of
exchange energy. The concentration of crude protein in 1 kg of dry
matter in animals of all groups was 148,6–149,2 g. The insufficient
intake of fiber with diet was compensated by the free access of
animals to straw on walking grounds.
The diet of animals during the research consisted of a large list of
feeds, the level of mycotoxins in which was below the maximum
permissible norms. The concentration of aflatoxin B1 in all diet feeds
was below the detection limit of the equipment. The daily intake of
animals in the control group with a diet of ochratoxin was 2,099 mg,
T-2 toxin 0,768 mg, DON 29,193 mg, zearalenone 30,047 mg,
fumonisin 77,544 mg, experimental II 2,069; 0,812; 28,909; 28,882;
72,144 and experimental III – 2,126; 0,748; 29,467; 30,812; 80,904
mg accordingly.
The average daily consumption of one cow of group II for the
entire period of research of the feed additive SynergySorb DetoxMyco was 16 g, of group III – 32 g.
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FEED ADDITIVES USE EFFECTIVENESS IN THE DIETS
OF DAIRY COWS

Supplementation of SynergySorb Detox-Myco feed additives into
concentrates has a positive effect on the milk productivity of cows
during milking (see table 7), helps to normalize metabolism and
improve the enzymatic activity of the blood. Supplementation of 0,2%
SynergySorb Detox-Myco feed additive into the concentrates
contributed to an increase in the average daily milk yield of 3,6% fat by
0,33 kg.
The reduction in feed costs for the production of 1 kg of milk of
3,6% fat content was 4,1%, which contributed to a reduction in the cost
of 1 kg of milk over a three-month research period by 0,04 BYN or
9,3%. No significant differences in the qualitative composition of milk
when used in the composition of concentrates for highly productive
cows during the milking period of the SynergySorb Detox-Myco feed
additive have not been established.
When studying the intensity and direction of metabolic processes in
the body of cows, the absence of significant differences in the
morphological and biochemical blood parameters of all experimental
cows was established.

SYNERGYSORB®

DETOX-MYCO

The use of 0,4% SynergySorb Detox-Myco feed additive in
concentrates contributed to an increase in average daily milk yield of
3,6% fat by 3,51 kg, including due to an increase in milk fat content
by 0,11 percentage points. The cost of feed for the production of 1 kg
of milk of 3,6% fat was lower than the benchmarks, including due to
an increase in animal productivity, a decrease in the cost of milk by
11,6% was found.
The number of somatic cells in the milk of cows of all groups
during the research period did not exceed 300 thousand/cm3 and
corresponded to “Extra” milk according to STB 1598-2006.
A study of the morphological and biochemical parameters of blood,
as well as the qualitative composition of milk when feeding in the
diets of the SynergySorb Detox-Myco feed additive in the amount of
0,4% of the composition of the concentrates, did not reveal significant
differences between the experimental groups.
The calculation of the economic effect of the use of the
SynergySorb Detox-Myco feed additive was carried out on the basis
of the daily feed intake by the animals according to the results of the
control feeding, diet feed cost, productivity, milk quality and the cost
of the additive.
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TABLE 7. COW PRODUCTIVITY, MILK QUALITY AND ECONOMIC
PERFORMANCE DURING MILKING

Average daily milk yield, kg
Milk fat content, %
Average daily milk yield of 3,6% fat, kg
Milk protein, %
Somatic cells, * 1000/cm3
Urea, mg/dl
Average daily milk yield, kg
Milk fat content, %
Average daily milk yield of 3,6% fat, kg
± average daily milk yield of 3,6% fat at the beginning
of the study, kg
Change in average daily milk yield of 3,6% fat in comparison
with the control, kg
Milk protein, %
Lactose, %
Density, g/cm3
Nonfat milk solid, %
Somatic cells, * 1000/cm3
Urea, mg/dl

Mean value
за период
исследований

Start of
research

INDICATORS

Daily average diet cost, BYN
Feed consumption per experiment for 1 head, centner feed unit
The cost of feed per 1 kg of milk (3,6% fat), feed units
1 kg of milk cost, BYN

SYNERGYSORB®

DETOX-MYCO

Groups
I

II (0,2% additive)

III (0,4% additive)

32,0±1,20
3,59±0,15
31,91
3,13±0,02
255,4
35,0±2,74
32,3±1,44
3,62±0,18
32,48±1,27

34,0±2,14
3,67±0,23
34,66
3,16±0,04
429,5
31,0±2,93
34,6±2,51
3,70±0,25
35,56±2,49

31,0±2,54
3,69±0,26
31,77
3,06±0,02
230,1
34,0±3,71
34,6±2,31
3,73±0,24
35,85±2,28

+ 0,57

+ 0,90

+ 4,08

-

+0,33

+3,51

3,10±0,02
4,82±0,04
1,029
8,61
265,6
32,6±2,39
7,048
24,51
0,73
0,43

3,12±0,04
4,83±0,05
1,029
8,63
299,6
31,9±1,96
7,042
25,70
0,70
0,39

3,09±0,04
4,83±0,09
1,0286
8,62
280,7
33,3±2,89
7,226
24,61
0,67
0,38
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FEED ADDITIVES USE EFFECTIVENESS IN THE DIETS
OF DAIRY COWS

The costs of feed units for the production of 1 kg of milk in the
control and in the III experimental group were similar 0,73 units, in the
II experimental group they amounted to 0,7 units. During the study
period, 3,656.5 kg of milk of basic fat content was received from
group II cows or 319,3 kg more in comparison with the control
indicator; in experimental III, accordingly, 350,2 kg more milk.
Additional profit in money terms due to increased productivity per
head for the period of research in the II experimental group amounted
to 221,56 BYN, in the III experimental group – 205,20 BYN.
When conducting scientific and economic studies on highly
productive cows in the main lactation period, the same norms for
introducing the SynergySorb Detox-Myco feed additive into the
concentrates were used – 0,2 and 0,4%, which, in terms of the
average daily intake by animals, is 16 and 32 gram per day. The
structure of the diets of cows in the control group was: bulk feed –
46,1%, concentrated – 53,9%, experimental II group – 47,2 and 52,8;
III group – 46,6 and 53,4, accordingly. The experimental animals in all
groups consumed 22,3 – 23,0 kg of dry matter with a diet, 1 kg of
which contained 1,02 units. The concentration of exchange energy in
1 kg of dry matter in animal diets was 10,6 MJ each.

SYNERGYSORB®
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The concentration of aflatoxin B1 during the study period in all
feed diets was below the detection limit. The daily intake of
animals in the control group with the diet of ochratoxin was 2,038
mg, T-2 toxin 0,74 mg, DON 37,402 mg, zearalenone 30,128 mg,
fumonisin 111,7 mg, experimental group II – 2,131; 0,74; 35,816;
32,038; 118,4; III experimental group – 2,072; 0,74; 35,056;
30,546; 115,7 mg, accordingly.
The use of 0,2% feed SynergySorb Detox-Myco as a part of
concentrates for cows in the main lactation period contributed to
an increase in average daily milk yield of 3,6% fat by 1,21 kg
compared to control (see table 8).
With an increase in the intake rate of the SynergySorb DetoxMyco feed additive to 0,4% of the composition of the feed,
productivity indicators decreased in comparison with a lower
dosage of adsorbent. The average daily milk yield of 3,6% fat
when feeding 0,4% of the additive in the concentrate composition
increased by 0,61 kg compared to the control.

TO CONTENTS

20

FEED ADDITIVES USE EFFECTIVENESS IN THE DIETS
OF DAIRY COWS

Considering the physiologically determined drop in the lactation
curve in the main period of lactation when feeding the
supplement, it was found that its minimal decline was
characteristic of animals that consumed it at a dosage of 0,2% of
the composition of the concentrates: a decrease over the period
of the study was 4,8% or 1,52 kg less. The maximum decrease in
milk yield during the study period in comparison with the initial
data was found in the control group of animals – 8,7% or 2,73 kg
less. In cows that consumed an additive in the amount of 0,4%,
the corresponding indicator decreased by 6,8% or 2,12 kg less.
Reducing the cost of feed for the production of 1 kg of milk of
3,6% fat when using a dosage of 0,2% of the additive in the
concentrates was 2,5%, which helped to reduce the cost of 1 kg
of milk for a three-month study period by 0,01 BYN or 2,2%.
When 0,4% feed additive SynergySorb Detox-Myco was used
as part of concentrates, the feed costs per 1 kg of milk and the
prime cost of production were on par with the benchmarks.
No significant differences in the qualitative composition of milk when
used in the composition of concentrates for highly productive cows
during the milking period of 0,2 and 0,4% feed additives SynergySorb
Detox-Myco have not been established.
SYNERGYSORB®

DETOX-MYCO

The number of somatic cells in the milk of cows of all groups during
the research period did not exceed 300 thousand/cm3 and
corresponded to “Extra” milk.
The use of the SynergySorb Detox-Myco feed additive in the amount
of 0,2 and 0,4% in the composition of animal feed had a positive effect
on the physiological state and animal health and was characterized by a
homeostatic reorganization of the body to a higher level of metabolic
processes. Improving the metabolic rate affected the activity of redox
processes, which was reflected in the increase in the morphological and
functional properties of blood cells, enzymatic activity, and indices of
natural resistance. The metabolic orientation in animals using feed
additives SynergySorb Detox-Myco was characterized by an increase in
the absorption of protein and minerals, confirmed by an increase in the
total protein content in the blood by 15,9%, albumin by 18,5%, urea by
6,8%, an increase in the concentration of calcium by 5%, phosphorus –
14%, magnesium – 8,7%.
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TABLE 8. COW PRODUCTIVITY, MILK QUALITY AND
ECONOMIC PRODUCTION INDICATORS IN THE MAIN
LACTATION PERIOD

Average daily milk yield, kg
Milk fat content, %
Average daily milk yield of 3,6% fat, kg
Milk protein, %
Somatic cells, * 1000/cm3
Urea, mg/dl
Average daily milk yield, kg
Milk fat content, %
Average daily milk yield of 3,6% fat, kg
± average daily milk yield of 3,6% fat at the beginning
of the study, kg
Change in average daily milk yield of 3,6% fat in comparison
with the control, kg
Milk protein, %
Lactose, %
Density, g/cm3
Nonfat milk solid, %
Somatic cells, * 1000/cm3
Urea, mg/dl

Mean value
за период
исследований

Start of
research

INDICATORS

Daily average diet cost, BYN
Feed consumption per experiment for 1 head, centner feed unit
The cost of feed per 1 kg of milk (3,6% fat), feed units
1 kg of milk cost, BYN

SYNERGYSORB®

DETOX-MYCO

Groups
I

II (0,2% additive)

III (0,4% additive)

31,0±1,70
3,64±0,55
31,34
3,21±0,02
316,5±56,3
35,0±2,51
28,3±1,89
3,64±0,23
28,61±1,74

32,0±2,18
3,58±0,19
31,82
3,24±0,02
263,3±91,2
32,0±3,36
29,8±2,00
3,66±0,28
30,30±1,82

30,0±2,54
3,74±0,18
31,17
3,27±0,10
194,1±112,7
34,0±2,76
28,5±2,17
3,67±0,28
29,05±2,06

-2,73

-1,52

-2,12

-

+1,21

+0,61

3,19±0,02
4,98±0,03
1,030
8,88
273,5
34,6±2,12
6,734
23,48
0,79
0,46

3,13±0,03
4,85±0,06
1,029
8,69
222,8
33,5±2,78
6,865
24,10
0,77
0,45

3,20±0,06
4,95±0,04
1,030
8,80
133,3
35,2±5,14
6,786
23,69
0,79
0,46
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FEED ADDITIVES USE EFFECTIVENESS IN THE DIETS
OF PIGS

Studies on the effectiveness of using the SynergySorb Detox-Myco
feed supplement in pig diets were conducted for 52 days in two groups
of young animals on growing 15 animals each. The animals of the
control group were fed a diet without the introduction of an adsorbent
additive, young animals of the experimental group II with full feed were
supplemented with 0,2% of the SynergySorb Detox-Myco feed
additive. During the research, SK-16 compound feeds were used for
piglets aged 43–60 days and SK-21 for piglets aged 61–104 days.
Compound feeds contained the full norm of nutrients and biologically
active substances necessary for the normal growth and development
of experimental animals. Compound feed balancing on the content of
minerals and vitamins was provided due to the standard premix KS-33. The energy nutritional value of diets averaged 15,9 MJ of exchange
energy per 1 kg of dry matter. The concentration of crude protein in 1
kg of dry matter was 204,5 g, crude fat – 68 g, the amount of crude
fiber in the diet of young animals corresponded to normalized
indicators for this age.
During research in compound feeds the content of mycotoxins was
determined. The daily consumption with the diet of mycotoxins in
experimental animals was: aflatoxin – 2,65 μg, ochratoxin – 2,75 μg, T2 toxin – 13,25 μg, DON – 0,085 mg, zearalenone – 0,064 mg.
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The use of 0,2% feed additive SynergySorb Detox-Myco in the
diets of young pigs for rearing in the feed composition contributed to
the increase in average daily growth of animals compared to the
control indicators by 8,23% or 26,54 g per day more (see table 9).
Young pigs at rearing, who consumed compound feed with the
inclusion of 0,2% of the additive, reduced the rate of feed
consumption by 1 kg of increase in live weight compared to the
control by 7,9%.
Biochemical blood parameters of experimental piglets were within
the physiological norms for animals of this age and gender group.
When 0,2% of the adsorbent additive was introduced into the diets of
piglets, the total protein content in the blood of experimental animals
increased by 1,38%, albumin – 2,5%, globulin – 1,6% in comparison
with the control young animals. A decrease in the level of urea in
blood serum by 21,2% in animals of the II experimental group
indicates the best use of protein feed in experimental animals.
The cost of feed spent on 1 kg of increase in live weight when
using feed with the supplementation of 0,2% of the additive was
2,485 BYN, which was 7,9% less compared to the same indicator in
the control.
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TABLE 9. PIG PRODUCTIVITY AND FEED INTAKE

Groups

INDICATORS

I

II (0,2% additive)

Live weight during production, kg

8,69

8,63

Live weight at the end of the experiment, kg

25,45

26,77

Gross gain per experiment, kg

16,76

18,14

The average daily gain per experience, g

322,30

348,84

% to control

100,00

108,23

Per day

1,06

1,06

Per 1 kg of growth

3,29

3,03

% to control

100,00

92,09

Cost of 1 kg growth, BYN

2,698

2,485

Feed consumption, kg:

SYNERGYSORB®
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ЭФФЕКТИВНОСТЬ ИСПОЛЬЗОВАНИЯ КОРМОВОЙ
ДОБАВКИ В РАЦИОНАХ ЦЫПЛЯТБРОЙЛЕРОВ
The efficiency of using the SynergySorb Detox-Myco feed additive in the
diets of Ross-308 broiler cross chickens was determined in the clinic
conditions of the Department of Parasitology and Invasive Diseases of UO
VGAVM for 42 days in four groups of 20 goals. The average live weight of
daily young animals was 39 g. The bird was kept with free access to feeders
and drinkers. The young of the control group consumed complete feed
without adsorbing additives. Chickens of the II experimental group received
compound feed with the introduction of 0,2% feed additive SynergySorb
Detox-Myco, III group – 0,3%, IV group – 0,4%. During the research,
compound feed of the grades KD-P 5-1-401 and KD-P 6-1-406 was used.
Veterinary prophylactic preparations and additives during the research of
chickens were not fed and were not asked in any other inert state.
The use of 0,2% additive in the feed composition contributes to an
increase in the average daily growth of broiler chickens by 7,2% in
comparison with the control indicator (see table 10). Supplementation of
0,3% of the additive in the composition of the feed increased the average
daily gain of chickens by 8,7%, and 0,4% of the additive by 10,1%, relative to
the control animals. In all experimental groups, the safety of the livestock was
100%. In the control group, this indicator was 90%.
Feed consumption per 1 head for the entire growing period with
normalized feeding in groups was the same – 4,2 kg/goal. Feed
consumption per 1 kg of live weight gain was better in groups III and IV.
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The feed conversion was higher when 0,2% of the additive was included
in the feed composition compared with the control by 6,3%, the
consumption decreased by 0,12 kg; when 0,3% of the additive was
added to the feed, the conversion improved by 7,4%, the consumption
decreased by 0,14 kg; with the introduction of 0,4%, feed conversion
improved by 9,0%, feed consumption decreased by 0,17 kg.
A qualitative analysis of poultry products (broiler chicken meat)
obtained after feeding the SynergySorb Detox-Myco feed additive
indicates its good quality and is not inferior in organoleptic
characteristics to the meat of the control group. The studied broth after a
test by cooking also showed the purity of the original product (the broth
was transparent, fragrant, without any foreign smell and taste).
Grade studies showed that in the control group 2 carcasses (20%)
were assigned to grade II. The products obtained from the experimental
groups, according to their fatness, are assigned to grade I. All carcasses
from experimental broiler chickens met the requirements of STB 19452010. According to the physicochemical parameters of all groups, the
meat of birds did not have significant differences and was within the
normal range. In broiler meat samples that received an additive in the
diet, the pH level approached neutral, which indicates the purity of the
product.
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Table 10. Performance indicators of broiler chickens

Groups

INDICATORS

1 chicken weight at a slaughter age, g
The average daily gain, g
% to control
The safety of the livestock, %
Feed consumption per 1 kg increase in fat, kg
Total spent during the growing period, kg

SYNERGYSORB®
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I

II
(0,2% additive)

III
(0,3% additive)

IV
(0,4% additive)

2205,5

2363,0

2393,3

2424,1

51,6

55,3

56,1

56,8

100,00

107,2

108,7

110,1

90

100

100

100

1,89

1,77

1,75

1,72

4,2

4,2

4,2

4,2
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NORMS OF FEED ADDITIVES SUPPLEMENTATION INTO
THE DIETS OF FARM ANIMALS

SynergySorb Detox-Myco feed additive is supplemented into
compound feeds for farm animals in order to prevent and ensure the
safety of farm animals when using diets contaminated with
mycotoxins, increase the productivity and safety of farm animals and
normalize metabolic processes in the body.
Based on the studies, optimal norms for feeding the SynergySorb
Detox-Myco feed additive for farm animals as an adsorbent of
mycotoxins have been developed and are recommended for use as
an adsorbent of mycotoxins (see table 11).
For prophylactic purposes, the SynergySorb Detox-Myco feed
additive is added to compound feeds for farm animals in an amount of
1–2 kg/t. With a high degree of feed damage by mycotoxins, the
dosage can be increased to 5 kg/t of feed.
SynergySorb Detox-Myco feed additive is supplemented into the
composition of Protein-vitamin-mineral concentrates according to the
developed formulation in an amount, not exceeding the dosage of the
additive consumption.
In mixed feed, the additive is supplemented at the feed mill or in the
feed workshops of farms using existing mixing technologies that
provide the required uniformity coefficient of the final feed.
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SynergySorb Detox-Myco feed supplement is compatible with all
feed ingredients, other feed additives and medicines.
When using a feed additive in accordance with the instructions,
side effects and complications were not noticed, no contraindications
were found. For preventive purposes, it can be used during the
entire period of feeding animals and birds.

TABLE 11. RECOMMENDED FEED
ADDITIVES FEEDING RATES FOR
FARM ANIMALS
ANIMAL GROUPS
Young cattle
Dairy cows
Pigs
Poultry

Norms of feed
supplementation ,%

0–0,25
0–0,20
0–0,20
0–0,20
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SynergySorb
Detox-Myco
meets
the
requirements of the veterinary and sanitary rules
for ensuring the veterinary and sanitary safety of
feed and feed additives, approved by the decree
of the Ministry of Agriculture and Food of the
Republic of Belarus.
It is made according to the technological
regulations and technological instructions in
compliance with veterinary and sanitary rules for
the production, preparation and storage of feed
and feed additives, approved by the decree of
the Ministry of Agriculture and Food of the
Republic of Belarus.
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JLLC «SynergyCom» is a manufacturer, specializing in the deep processing of hydrolysis
lignin and the development of products, based on it for various industries and agriculture.

Studies performed by:
The Educational Establishment “Vitebsk
State Awarded the “Badge of Honour”
Order Veterinary Medicine Academy”

The Republican Unitary Enterprise "Scientific
and Practical Center of the National Academy
of Sciences of Belarus on Animal Husbandry"

.

The Republican Unitary Enterprise “Institute
of experimental veterinary medicine named
after S.N. Vyshelessky”
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Testing Center of the Federal State
Budgetary Institution "Leningrad
Interregional Veterinary Laboratory"
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