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INTRODUCTION

One of the main conditions on which poultry productivity and the quality
of production depends on is a balanced poultry feed. Mineral substances are
necessary components of poultry feed. Deficiency of irreplaceable trace
elements in birds’ diet may eventually cause various organism disorders,
which are often not diagnosed. The World Health Organization (WHO)
recognized that iodine deficiency in food is one of the key factors affecting
consumers’ health (Anke et al., 1995; Kadziauskiené, 1999; Ostrauskas,
1995).

Birds have to get a sufficient amount of iodine daily. Iodine is present in
the composition of thyroid hormones, and the latter are distinguished by
their broad spectrum of activity for various physiological systems of the
organism: they are involved in the metabolism of cells and tissues, increase
respiratory enzyme activity and distribution of water and electrolytes in
tissues, affect the activity of the nervous system as well as the functions of
muscles, circulatory and endocrine, in particular pituitary and reproductive,
glands. Thyroid hormones thyroxine (T4) and triiodthyronine (T3) regulate
growth processes and activate metabolism as well as energy metabolism,
stimulate the activities of functional systems of the organism. Under the
impact of these hormones, protein synthesis in the organism intensifies.
Carbohydrate intake in the gastrointestinal tract depends on them. Moreover,
thyroid hormones affect fat metabolism: if the amount of these hormones in
the organism reduces, metabolism slows down, the amount of fat increases,
and fat reserves accumulate. Thyroid hormones regulate the activity of nerve
centres and the heart muscle. A significant impact of these hormones on the
development and differentiation of a neural tissue has been determined
(gpakauskas et al., 2007, McDowell, 2003, Underwood and Suttle, 2001).

In the case of iodine deficiency in the diet, birds’ metabolism reduces by
30—40%, hens lay less eggs, fetal weight reduces, less chickens are hatched
and they are weak with the increased thyroid gland (Semiansky, 1986). In
the case of iodine deficiency rooster sperm quality deteriorates (Gruzauskas,
2005).

The amount of trace elements in local poultry feed depends on the
accumulation of their reserves in the soil of that geographical area while the
amount of trace elements in the groundwater depends on the specific
hydrogeological and geochemical conditions of their occurrence. In soddy
podzolic soils, prevalent in Lithuania, there is already a noticeable lack of
iodine (Kadtinas et al., 1995). Lower than 1.58 nmol/l iodine concentrations
in the water is an expression of iodine deficiency in the environment
(Kadziauskiené et al., 2000). The amount of iodine in the feed manufactured
from the Lithuanian-grown cereal grain is insufficient. In the scientific

literature (Leeson and Summers, 2001) it is stated that iodine evaporates
during the feed storage period as well. Over four months its amount
decreases by approximately one third (Morkiinas, 2002; Tamulis et al.,
1981). Therefore, the amount of iodine in all kinds of feed is less than the
required minimum standard for birds.

The feed of the factory-reared poultry is supplemented with trace
elements i. e. vitamin and mineral premixes, which make up 0.5-1% of the
feed weight (Baranauskas, 1992; Bendikas et al., 1994; Okolelova, 1990).
To meet the needs of birds, a reference rate of iodine is 1 mg I per 1 kg of
feed. Potassium iodide KI, potassium iodate KIO;, calcium iodate Ca (103),
or sodium iodide Nal can be a source of iodine in the diet of chicken broilers
and laying hens. Feed manufacturing is a complex technological process,
during which more and more frequently thermal treatment of feed
ingredients is applied. Usually the feed of chicken broilers is granulated at
the temperature of 70-80° C. It is difficult to solve the problem of iodine
deficiency due to the fact that iodine is volatile; therefore, in the course of
thermal treatment, prepacking and storage the loss of iodine is experienced.

The data on a positive iodine impact on the growth of chicken broilers
dominate among the published results of scientific researches (Stanley and
Bailey, 1998). It has been determined that different combinations and doses
of iodine and selenium added to the feed of laying hens may strengthen the
immune system of laying hens (Zhigang et al., 2006). In Denmark, the
studies were conducted by using seaweed in the feed of laying hen and
sterilizing drinking water with iodine. The researchers stated that the amount
of iodine in eggs was reflected by the amount of iodine in poultry feed
(Larsen et al, 2002). According to the data of D. H. Baker and others (Baker
et al., 2003), if the chicken feed is supplemented with higher amounts of
iodine and negative results are obtained, this may be prevented by adding
bromine to the feed. The Czech researchers conducted an experiment: they
added rapeseed cake to the feed of laying hen as an additional source of
iodine (Lichovnikova and Zeman, 2004).

The problem of iodine deficiency has been known to exist for centuries;
however, it has not been solved yet. In the world already since 1920 there
have been attempts to iodinize water, dairy products, bread, and salt. It is
difficult to eliminate the problem because iodine evaporates even being in
other compounds (JonuSiené, 2000). The problem of iodine deficiency is
important to humans as well. About 800 million people worldwide suffer
from health disorders caused by iodine deficiency (Lauerberg, 2004;
McDowell, 2003).

Since about 95% of the required daily allowance of iodine is obtained
with food, this problem may be solved by adding iodine-containing products



to both animal and human nutrition (Barzda et al., 2005). Many countries
implement the programmes on eliminating iodine deficiency in food that
promote the use of iodized salt, production of iodine-enriched food and feed
(Flynn et al.,, 2003; EFSA, 2005; Herzig, 1999; Mardarowicz, 1997).
Worldwide researches having been carried out by premixing different forms,
sources, and doses of iodine in poultry feed, thus seeking to improve the
production (Jeroch et al., 2002; Rys et al., 1997; Trziszka, 1998; Dobrzanski
et al, 2001; Lichovnikova et al., 2003; Leeson and Summers, 2001; Yalgin
et al, 2004). In Lithuania, experiments are performed in order to improve a
composition of poultry products by using a trace element iodine
(Gudaviciate et al., 2002) and to investigate the impact of iodine on the
birds’ organism (Sirvydis et al., 2000; Semaska et al., 2001; Sirvydis et al.,
2004).

It has been determined that in case of particularly high iodine
concentrations in feed, adverse reaction occur. Iodine excess in the diet of
growing birds may disorder their sexual development; in addition, due to
such nutrition productivity of laying hens gradually reduces (Lewis, 2004;
Lichovnikova et al., 2003). According to the data of the Animal Food
Research Institute (Flakowsky, 2007), due to a different degree of iodine
access, iodine concentration in various food of animal origin differs
significantly. Based on literature data (BfR, 2004; EFSA, 2006; Gassmann,
2006; Flakowsky et al., 2007), it may be stated that the ratio of the iodine
requirement to the upper safe limit is 1:3.

The impact of iodine on the birds’ organism depends on the iodine dose
in the diet. According to the EU Directive No. 1831/2003, the maximum
permissible level of iodine in the diet of birds is 10 mg I/1 kg of feed. The
European Food Safety Authority (EFSA) confirmed that it is safe to make
addition of iodine to poultry feed; however, it recommended to draw
attention to the doses for laying hens and it was proposed not to exceed 5
mg I/1 kg of feed in the diet of laying hens (EFSA, 2005).

lodine is important for both the bird‘s organism and for the human as a
consumer of poultry products. Eggs and poultry meat are the food products
of first necessity for humans. As the demand for poultry products is
constantly increasing, it is essential to ensure that the product is qualitative,
healthy, and functional. There is a lot of available data in literature, they are
contradictory, researchers do not have a common opinion on how to best
meet the needs of the bird and to effectively improve poultry production;
therefore, it is necessary to look for ways that would benefit both birds and
humans.

The aim of the present study

The aim of the present study was to determine the impact of various
doses of a liquid form of the stable iodine additive “Stable Iodine in the
Water” and a dry form of the stable iodine feed additive “Jodis” on the
organism of broiler chickens and laying hens as well as the trends of iodine
accumulation in poultry production.

The goals of the present study

e To investigate the impact of various doses of a liquid form of the
stable iodine additive “Stable Iodine in the Water” on zoological,
biochemical blood indices of broiler chickens, thyroid morphology as well
as the trends of iodine accumulation in the muscles and liver of broiler
chickens.

e To investigate the impact of the dry stable iodine feed additive
“Jodis” on the growth of broiler chickens, biochemical blood parameters as
well as the trends of iodine accumulation in the muscles and liver of broiler
chickens.

e To investigate the impact of various doses of a liquid form of the
stable iodine additive “Stable Iodine in the Water” on biochemical blood
indices of laying hens, a thyroid function as well as the trends of iodine
accumulation in eggs and liver of laying hens.

e To investigate the impact of the dry stable iodine feed additive
“Jodis” on the organism of laying hens, nutritional properties of eggs and
morphological indices as well as the trends of iodine accumulation in the
production of laying hens.

Novelty of the study

For the first time, a liquid form of the stable iodine additive “Stable
Iodine in the Water” was used for drinking broiler chickens and laying hens.
A dry stable iodine feed additive “Jodis” was for the first time used in the
feed of broiler chickens and laying hen instead of the usual volatile
potassium iodide (The State Patent Bureau of the Republic of Lithuania, the
invention patent No. 4752). For the first time, the impact of the stable iodine
additives on the growth of broiler chickens and laying hens, feed
consumption, biochemical blood indices and a thyroid function was
clarified. An optimal safe dose of the stable iodine in the drinking water or
feed of broiler chickens and laying hens was determined, and the
accumulation of the stable iodine in poultry production was investigated.

Practical significance of the study
A new kind of the stable iodine additive may serve as a source of iodine
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in the diet of broiler chickens and laying hens. The stable iodine additive
may be added to the drinking water (an additive “Stable Iodine in the
Water”) or feed (a dry additive “Jodis”) of birds avoiding the loss of iodine.
According to the data of the performed researches, safe doses of the stable
iodine additive in the drinking water of birds, using a stable iodine
concentrate “Stable Iodine in the Water”, and in the feed of birds, using a
dry stable iodine additive “Jodis”, were determined. It was established that
the use the stable iodine in the diet of broiler chickens and laying hens
instead of the usually used potassium iodide positively affects biochemical
blood indices and a thyroid function of birds, and iodine accumulation in
poultry production is higher than using a currently usual volatile potassium
iodide. The meat of broiler chickens and the eggs of laying hens, having
supplemented them with high temperature resistant stable iodine, may be
recommended as functional food for humans. In particular, it would be
useful for the consumer groups at-risk. Consumption of iodine-enriched
poultry products would help to eliminate iodine deficiency in the human
organism and protect human health in case of danger of radiation.

Structure and volume of the dissertation.

The doctoral thesis consists of a list of abbreviations, an introduction, a
review of literature, a description of research materials and methods,
research results, a discussion of the research results, conclusions, a list of
publications (28 items) and a list of the used literature sources (167 sources).
The thesis contains 50 tables, 38 figures, and 37 annexes. The volume of the
thesis is 146 pages. The dissertation is written in Lithuanian, and the
summary is in English.

MATERIALS AND METHODS

Place and time of researches and schemes of trials

The researches were carried out in 2002-2008 at the Research
Laboratory of Biological Diversity and Technologies of Vilnius Pedagogical
University, the Sanitary and Epidemiological Research Station of the
Warsaw County (Poland), on the poultry farms JC “Vilniaus paukstynas”
and JC “Vievio paukstynas”. The field trials were performed at the private
company “Petkus” and JSC “Mazeikiy Rugelis”.

Four experiments were carried out: two experiments with broiler
chickens and two experiments with laying hens. Two field trials were
accomplished: one field trial was with broiler chickens and the other one
was with laying hens. The scheme of trials is submitted in Table 1.

Table 1. The scheme of trials with broiler chickens and laying hens

A .
Feeding
Trial number characteristics: Purpose
Group | of birds Dose of the
No. in the compound t.”e.ed aroup
(K,) + additive
group
Trials with broiler chickens
1 100 K, +KI, 1 mg I/1 kg feed | Control
2 100 KZ; tflzags,ztle"r‘},me 0.5mg U1 1H,O | Trial
I 3 100 KZ; ﬂslzag\l,ztle"r‘},me 25mg /1 1H,0 | Trial
4 1o | Kt BRNE 00 | 5 g y1 11,0 | Trial
1 150 K, +KI, 1 mg I/1 kg feed | Control
2 150 K; + “Jodis” 1 mg I/1 kg feed | Trial
I 3 150 Ks + “Jodis” 25mg ke | pyy)
feed
4 150 K; + “Jodis” Smgl/1kgfeed| Trial
A field trial with broiler chickens
I 1 26 000 K;+KI, 1 mg I/1 kg feed | Control
2 26 000 Ks + “Jodis” Smgl/l kg feed [ Trial
Trials with laying hens
1 64 K, + KI, 1 mg I/1 kg feed | Control
v 2 64 |0 ti?'{’;,i tle"r‘,i,me 0.5mg I/l 1H,0 | Trial
3 64 |0 t}??&llz t{;ﬂme 2mgU11H,0 | Trial
1 64 K4 + Kl 1 mg I/1 kg feed | Control
v 2 64 Ks+ “Jodis” 1 mg I/1 kg feed [ Trial
3 64 Ks+ “Jodis” 4 mgl/1 kg feed | Trial
A field trial with laying hens
1 20 000 K, + KI, 1 mg I/1 kg feed | Control
Vi 2| 20000 | S 5?352 tle‘;ffme 2mg /1 1H,0 | Trial

Note: K;¢— Compound feed; KI, — Potassium iodide;
“Stable Todine in the Water” — (manufacturer - JSC “Jodavita”, patent of the
Republic of Lithuania No. 4752). “Jodis”— (manufacturer - JSC “Jodavita”,
Lithuania)
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During all the trials, the birds of control groups were fed with the
standard industrially manufactured compound feed as well as the birds of
the trial groups; however, the source of iodine in the diet of birds was
different. During all the trials, the source of iodine in the feed of control
groups was usually used potassium iodide (KI,). For the birds of the trial
groups, iodine (I) was compensated by supplementing birds’ feed or
drinking water with the next generation stable iodine additive according to
the scheme of trials (Table 1).

The first trial was carried out with Ross lines combination broiler
chickens at the age of 1-42 days on the poultry farm JC “Vilniaus
paukstynas”. 400 one-day-old broilers were divided into 4 groups. Each
group consisted of 100 (502 + 503) broiler chickens. According to the
scheme of trials, the broiler chickens of the trial groups received drinking
water supplemented with the liquid stable iodine additive “Stable Todine in
the Water” (manufacturer - JSC “Jodavita”, Lithuania).

The second trial was performed with Hybro G lines combination broiler
chickens at the age of 1-42 days on the poultry farm JC “Vilniaus
paukstynas”. 600 broilers were divided into 4 groups, 150 (759 + 758)
broiler chickens in each one. According to the scheme of trials, the broiler
chickens of the trial groups received feed supplemented with the stable
iodine additive “Jodis” (manufacturer — JSC “Jodavita”, Lithuania).

The third field trial was carried out with Cobb lines combination broiler
chickens at the age of 1-42 days at the private company of S. Petkevicius,
“Petkus”. 2 groups were made, 26 000 birds in each one. According to the
scheme of trials, the broiler chickens of the trial group received feed
supplemented with the stable iodine additive “Jodis”.

The fourth and the fifth trials were performed with Hisex Brown and
Lohmann Brown lines combination laying hens at the age of 32-51 weeks
on the poultry farm JSC “Vievio pauksStynas”. During both trials 3 groups
were formed, 60 laying hens in each one. lodine (I) for the organism of
laying hens of the trial groups was compensated during the fourth trial by
supplementing drinking water with the stable iodine additive “Stable lodine
in the Water”, whereas during the fifth trial - by supplementing feed with
the dry stable iodine additive “Jodis” following the scheme of trials.

The sixth field trial was performed with Hisex brown lines combination
laying hens at the age of 42—50 weeks on the poultry farm JSC “Mazeikiy
Rugelis”. 2 groups were formed, 20 000 birds in each one. Drinking water
of the laying hens of the trial group was supplemented with the stable iodine
additive “Stable Iodine in the Water”.

The stable iodine additive “Stable lodine in the Water” is drinking water,
saturated with biologically active iodide ions by applying special technology
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and by the electrolysis method. This technology has a recognized PANT
COOPERATION TREATY PCT/LIA 99/00020 and PTC/LIA 99/00021.
Currently, manufacturing technology of the stable iodine additive is
registered in the EU and is granted a patent in Great Britain (Patent No. GB
2362880), Israel (Patent No. 143744), Turkey (Patent No. TR 2001 01 762
B), China (Patent No. ZL 99814294.8), Russia (Patent No. 2213065). In
Lithuania, the patent for the invention of the researchers of Research
Laboratory of Biological Diversity and Technologies of Vilnius Pedagogical
University and JSC “Jodavita” is also registered (Patent No. 4752; 4906).

Stable iodine additive in liquid form is characterized by the intrinsic
properties of water: has no colour, no smell, is easily mixed up. The
obtained stable iodine additive remains stable over a long period of time
even being thermally processed. A high degree of assimilation by the
consumer is specific to it. Iodine, as a part of this stable iodine additive
composition, is not volatile i. e. its concentration remains stable over a long
time even if it is thermally processed (having boiled it, only about 17 % of
iodine is lost).

In most countries of the world the stable iodine additive is used in food
and drink industry, agriculture. The stable iodine concentrate is certified in
Ukraine, Latvia, the Czech Republic, Belarus, Poland, Bulgaria, Belgium,
Greece, Australia, Kazakhstan, Uzbekistan, France, and Germany.

The stable iodine additive “Jodis” is used in the compound feed
manufacturing. It is a product of high biological activity, which is resistant
to thermal processing and it is well assimilated. This additive is ecological
and technological in the compound feed manufacturing.

Methodology of zootechnical, biochemical, physiological and
statistical analysis

During the first and the second trials, live weight of broiler chickens was
determined by individually weighing them on the 1%, 7%, 21%, 35™ and 42"
days of age with scales EW6000-1M, Kern, Germany (+ 0.1 grams
precision). On the 21* and 42™ days of age, the broiler chickens selected for
the control slaughter were slaughtered in accordance with the
recommendations of euthanasia of experimental animals (Close et al., 1997).
The weight of the thyroid gland and liver of broiler chickens was
determined by weighing these organs with analytical BAKT-2kr-M scales
(= 0.01 mg precision). Feed consumption of each group was determined by
weighing the given feed and the rest of the feed at the end of each growing
period of chickens (on 1-7; 8-21; 22-35 and 3642 days of age), feed
consumption in order to raise one broiler chicken and to obtain a production
unit (1 kg of live weight of broiler chickens) was calculated. Liveability of
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broiler chickens was observed and recorded in all groups each day over the
first and the second periods of trials. The reasons of mortality in broiler
chickens and their forced culling were determined.

Feed consumption of laying hens was determined in groups by weighing
the given feed and the rest of the feed at the end of each researched period
(23-32; 33-42; 43-51). Feed consumption for obtaining 1 kg of egg weight
was calculated. Productivity of laying hens was determined separately in
groups according to the laying intensity every day. Liveability of laying
hens during the trial was observed and recorded each day in all groups.

During the control slaughters on the 21% and 42 days of age, in the
blood serum of broiler chickens the following indices were determined:

- the total amount of nucleic acids was determined applying the method
of A. Spirin (1958);

- the amount of lipids, triglycerides in the blood serum was determined
according to Chromy et al. (1975) methodology;

- the amount of total proteins was determined applying a refractometric
method, and protein fractions were determined by the electrophoresis
method;

- the amount of thyroid hormones in blood serum: the amounts of free
triiodthyronine (FT3), free tetraiodthyronine (FT4) and thyroxine were
determine by the biochemistry analyzer “ELECSYS 2010” (Roche
Diagnostics).

Histological preparations for the histological analysis of the thyroid
gland of broiler chickens were prepared by applying paraffin-embedding
methodology, mouldings were cut with the microtome and coloured with
haematoxylin-eosin dye. Histological analysis of the thyroid gland of broiler
chickens was carried out by electronic light microscope LEICA DM 2500,
and the data was obtained by the observation method.

The amount of iodine in the liver and muscles of birds as well as in the
eggs of laying hens was determined by the gas chromatography method.
Morphological indices of the eggs of laying hens were determined by
performing morphological and physico-chemical analysis according to M.
Sergeeva (1984) and P. Carenko (1988) methodologies. The height of the
egg white was measured by the micrometer, and Haugh index was
calculated according to the formula HU = 100 log (H + 7.57 — 1.7 W**");
where HU means Haugh units ,H — the height of the egg white; W — the egg
weight (Roush, 1981). The colour of the egg yolk was determined by the
standard colorimetric system according to the Yolk Colour Fan (Roche)
yolk colour palette. The amount of dry substances in the egg yolk and egg
white was determined by drying samples at the temperature of 105°C until
the constant weight. Chemical analysis: crude proteins in the samples of
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poultry meet and eggs were determined in accordance with LST ISO
1523:1998, crude fat — according to LST ISO 1443:2000, and crude ash - in
accordance with LST ISO 936:2000 methodology.

Biochemical blood indices of laying hens: total proteins, protein
fractions, nucleic acids, triglycerides, total lipids and total cholesterol, high
density lipoproteins (HDL), and low density lipoproteins (LDL) were
determined by the analyzer Cobas INTEGRA 400 Plus.

The following enzymatic activities in the gastrointestinal tract of hens
were determined:

- amylolytic and proteolytic activities in the content of muscular stomach
and in the duodenal chymus of laying hens were determined according to
the modified Anson (1972) method;

-B-glucanasic activity was studied in the duodenal chymus of laying hens
following the methodology described by V. Avizienis and R. RaSapas
(1979);

- xylanasic activity in the chymus of caecum of hens was studied
according to the control of xylanase methodology of the company Novo
Nordisk (Novo Nordisk..., 1996).

The research data were processed by applying the method of statistical
analysis and by using Microsoft Excel software. Arithmetic averages (x) and
their standard inaccuracy errors (mx) were calculated. Statistical data
reliability was assessed according to t criterion. Differences were considered
statistically reliable, when P<0.05.

RESEARCH RESULTS

The impact of different doses of the stable iodine additive “Stable
Iodine in the Water” on zootechnical, biochemical blood indices as well
as the morphology of the thyroid gland of broiler chickens

Addition of the stable iodine additive “Stable Iodine in the Water” in the
drinking water impacted the growth of broiler chickens. The broiler
chickens, which received a dose of 0.5 mg J/1 1 H,O of the stable iodine
additive “Stable lodine in the Water” with their drinking water, were
growing best. At the age of 42 days, under the impact of the stable iodine
additive the live weight of the trial broiler chickens was ranging from
2385.88 g to 2450.36 g. The live weight of male-chickens and female-
chickens of this group was higher respectively by 3.31% and 3.41%,
compared with the control group (P<0.01). At the age of 42 days, the live
weight of the broiler chickens, which received higher amounts of stable
iodine (2.5 and 5 mg I/l 1 H,0), was higher respectively by 1.25% and
0.63%, compared with the control group (P<0.01). The daily weight gain of
broiler chickens, which received 0.5 mg I/1 1 H,O with the drinking water,
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was the biggest one. The chickens of this group at the age of 21, 35 and 42
days gained respectively by 2.08%, 2.34% and 3.72% more, compared with
the control group (P<0.01). Having analysed the obtained results, it was
established that feed consumption by broiler chickens, which were given the
stable 1odine additive “Stable Iodine in the Water” doses of 0.5, 2.5, and 5
mg/1 1 H,O, reduced respectively on an average by 2.69%, 3.94%, and
2.06%, compared with the control group. Due to the stable iodine additive
“Stable lodine in the Water”, liveability of broiler chickens in all groups and
at all periods of life was good i. e. 99-100%.

Under the impact of the stable iodine (5 mg I/1 1 H,O), at the age of 21
days the amount of nucleic acids increased most (by 11.84%) in the blood of
male-chickens, and the amount of nucleic acids in the blood of female-
chickens increased by 12.35%, compared with the control group (P<0.05).
At the growing periods of 21 and 42 days of age, the amount of total lipids
in the blood of chicken broilers, which received drinking water enriched
with 5 mg I/1 1 H,O, decreased respectively by 2.96 and 4.34%, compared
with the control group (P<0.05). Under the impact of 5 mg I/1 1 H,O, the
most significant decrease of triglycerides in the blood of broiler chickens
was determined at the age of 21 and 42 days: respectively by 3.21% and
5.93%, compared with the control group (P<0.05). Under the impact of 5
mg I/1 1 H,O, the amount of total lipids and triglycerides in the blood of
broiler chickens at the age of 21 and 42 days decreased, respectively by
3.21- 5.93% and 2.96-4.34%, compared with the control group (P<0.05).
Depending on the amount of the stable iodine in the drinking water of birds
(0.5, 2.5 and 5 mg I/1 1 H,O) the amount of free triiodthyronine (FT3) in the
blood of broiler chickens was evenly increasing, respectively by 13.50%,
24.26%, and 38.10% (P<0.001), and the amount of free thyroxine (FT4)
decreased, respectively by 6.55%, 5.82%, and 2.06% (P<0.05), compared
with the control group.

Having performed histological analysis of the thyroid gland, we
determined that the thyroid gland of broiler chickens consists of different
sizes of follicles. The most striking morphological changes in the thyroid
gland were observed due to the impact of the additive “Stable Iodine in the
Water” (a dose of 5 mg I/1 1 H,0), the observed follicles were overfilled
with colloid, trabecules were narrower.

Under the impact of the stable iodine additive “Stable Iodine in the
Water” the amount of the accumulated iodine in the liver of broiler chickens
at the age of 42 days was respectively 17.96%, 26.85% (P<0.05) and
118.33% (P<0.001), and the amount of the accumulated iodine in the meat
was by 16.03%, 37.08% and 76.01% (P<0.001) higher, compared with the
control group.
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The impact of the stable dry iodine additive “Jodis” on the growth,
biochemical blood indices and iodine accumulation in liver and muscles
of broiler chickens

In all age periods, the best growing chickens were the ones that received
Img I/1 kg of the stable dry iodine additive “Jodis” in their feed. The live
weight of broiler chickens of this group increased in all age periods: at the
age of 7, 21, 35 and 42 days, it increased respectively by 2.03%, 8.91%,
4.19% and 5.00%, compared with the control group (P<0.05). Broiler
chickens which received 2.5 mg I/1 kg of feed, at the age of 7 days weighed
by 1.08%, at the age of 21 days — by 7.33%, at the age of 35 days — by
1.48% and at the age of 42 days — by 4.83% more, compared with the
control group chickens (P<0.05). The weight of broiler chickens that
received 5 mg I/1 kg of feed was slightly lower in all age periods, compared
with the control group. Analyzing the results of an average daily gain of
broiler chickens, it can be noted that broiler chickens of trial groups at the
age of 21 days, which received 2.5 and 5 mg I/1 kg of feed, were growing
most intensively, and an average daily weight gain was respectively 8.90%
and 7.32%, compared with the control group. Feed consumption by the
broiler chickens that received feed additive “Jodis” (a dose of 2.5 mg I/1 kg
of feed) was the most economical. Feed consumption of broiler chickens for
1 kg of live weight gain, compared with the control group at the periods of
21, 35 and 42 days of age, decreased respectively by 4.37%, 2.33% and
2.60%. During the trials it was observed that the liveability of broiler
chickens in all groups was high i. e. 98—100%. It should be noted that
liveability of birds in the third group was 100%.

Under the impact of the dry feed additive “Jodis” (5 mg I/1 kg of feed)
the amount of total proteins and nucleic acids in the blood of broiler
chickens at the age of 42 days increased, respectively by 7.30% (P<0,05)
and 20.95% (P>0.05), compared with the control group. Due to the dry feed
additive “Jodis”, the amount of total lipids in the blood of broiler chickens at
the age of 42 days decreased by 6.75% and the amount of triglycerides
decreased by 12.15%, compared with the control group (P<0.05).

Under the influence of the dry stable iodine feed additive “Jodis”, (1,
2.5, and 5 mg I/1 kg of feed) the accumulation of iodine in the liver of
broiler chickens at the age of 42 days was bigger, respectively by 44.02%,
79.21%, 137.36% (P<0.05), and the accumulation of iodine in the meat was
bigger by 36.61% (P<0.05), 93.50%, 139.90% (P<0.01), compared with the
control group.

The research data of the chemical composition of broiler chickens breast
muscle show that under the impact of the stable iodine additive “Jodis” the
amount of protein and mineral substances was bigger in the breast muscle of
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male-chickens and female-chickens of trial groups while the fat amount was
smaller. The best chemical composition of broiler chickens’ breast muscle
was of the chickens that received 5 mg I/1 kg of feed. Compared with the
control group, the amount of dry substances in breast muscle of male-
chickens and female-chickens was bigger, respectively by 0.34% and
1.04%. The amount of protein in the breast muscle of chickens of this group
was determined bigger: in the breast muscle of male-chickens — by 0.60%,
and in the breast muscle of female-chickens — by 0.62%. Compared with the
control group, due to the influence of the stable iodine additive the amount
of mineral substances in the breast muscle of chickens was bigger: in male-
chickens — by 0.03%, and in female-chickens — by 0.07%. Having compared
the amount of fat in the broiler chickens’ breast muscle of the mentioned
group as well as the control group, it was determined that the amount of fat
in the breast muscle of male-chickens was lower by 0.14%, and in the breast
muscle of female-chickens it was lower by 0.03%, compared with the
control group.

Having performed a field trial with broiler chickens, it was determined
that having added 5Smg I/1 kg of the stable dry iodine additive “Jodis” in
their feed, the accumulation of iodine in the meat of broiler chickens was on
average 19.70 pg/100 g of the product, and in the control group the
accumulation of iodine was 7.00 pg/100 g of the product. Under the impact
of the stable iodine (5 mg/1 kg of feed) the amount of iodine increased in the
meat of broiler chickens on an average by 181.43% (P<0.01).

The impact of the stable iodine additive “Stable Iodine in the
Water” on the organism and production quality of the laying hens

Due to the impact of the stable iodine additive (a dose of 0.5 mg I/1 litre
of H,0), the amount of fT4 in the blood of the laying hens at the age of 19
and 26 weeks, was determined higher, respectively by 4.83% and 8.55%,
compared with the control group (P<0.05). Having supplemented the feed of
laying hen with 2 mg I/1 litre H,O, the amount of FT4 in the blood of the
laying hens at the age of 19 and 26 weeks was determined higher,
respectively by 16.03% and 21.76%, compared with the control group
(P<0.05). In comparison with the control group, due to the impact of the
stable iodine (a dose of 0.5 mg I/1 litre of H,0), the amount of FT3 in the
blood of laying hens was higher, respectively by 9.89% and 12.11%
(P<0.05). Under the impact of the stable iodine (a dose of 2 mg I/1 litre of
H,0) the amount of the mentioned hormone in the blood of laying hens at
the age of 19 and 26 weeks increased, respectively by 20.33% and 21.58%
(P<0.05).

The stable iodine additive (a dose of 0.5 mg I/1 litre of H,O) had an

17

impact on the amount of lipids in the blood serum of laying hens: the
amount of total lipids in the blood of laying hens at the age of 19 and 26
weeks decreased, respectively by 1.68% and 1.77%, compared with the
control group (P<0.05). A stable iodine additive dose (2 mg I/1 litre of H,O)
had a greater impact on the decrease in the amount of total lipids in the
blood of laying hens at the age of 19 and 26 weeks, and this decrease
amounted to 1.98% and 2.83%, compared with the control group (P<0.05).
The research data show that the amount of triglycerides in the blood of
laying hens at the age of both 19 and 26 weeks decreased, compared with
the control group. In the blood of laying hens, which received drinking
water enriched with the stable iodine additive (a dose of 0.5 mg I/1 litre of
H,0), the amount of triglycerides decreased as follows: at the age of 19
weeks —by 2.01% and at the age of 26 weeks — by 2.24 % (P<0.05). Due to a
bigger dose of the stable iodine (2 mg I/l litre of H,O) the amount of
triglycerides in the blood of laying hens at the age of 19 and 26 weeks
decreased, respectively by 4.36% and 3.85% (P<0.05).

The egg weight as well as the weigh of egg white and yolk of laying
hens that received drinking water enriched with the stable iodine additive (a
dose of 0.5 mg I/1 litre of H,0), was similar to the control group. The
accumulation of iodine in the egg yolk of laying hens which received
drinking water supplemented with 0.5 mg I/1 litre of H,O was bigger: at the
age of 19 weeks — by 72.97%, and at the age of 26 weeks — by 100.54%
(P<0.05). The accumulation of iodine in the egg yolk of laying hens that
received drinking water supplemented with the stable iodine (2 mg I/1 litre
of H,0) was bigger than in the control group: at the age of 19 weeks — by
256.43%, and at the age of 26 weeks — by 244.10% (P<0.05). Under the
impact of the stable iodine additive (0.5 mg I/1 1 H,O) in the liver of laying
hens at the age of 19 and 26 weeks the amount of the iodine was bigger,
respectively by 71.57% and 83.91%. The accumulation of iodine in the liver
of laying hens that received drinking water supplemented with 2 mg I/1 litre
of H,O was bigger: at the age of 19 weeks — by 104.90 %, and at the age of
26 weeks — by 109.20% (P<0.05). Having thermally treated eggs of laying
hens, minor losses of iodine were experienced: the amount of iodine in the
yolk of boiled eggs reduced by 38.09%, and in fried yolks — by 59.67%,
compared with the control group.

The impact of the dry iodine additive “Jodis” on zootechnical,
biochemical and physiological indices of laying hens as well as
nutritional egg properties

Under the impact of the stable iodine additive “Jodis” (a dose of 1 mg I/1
kg of feed), laying intensity of hens at the age of 43 and 51 weeks was
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higher by 5.86%, compared with the control group. Laying intensity of the
hens that received 4 mg I/1 kg of feed was higher by 4.19%, compared with
the control group. Due to the stable iodine additive “Jodis” (1 mg I/1 kg of
feed), feed consumption per 1 kg of egg mass decreased by 0.48 - 1.83%,
compared with the control group. Feed consumption of laying hens
receiving the stable iodine additive “Jodis” (4 mg I/1 kg of feed) was close
to the control group. The stable iodine additive “Jodis” (1 and 4 mg I/1 kg of
feed) had a positive impact on viability of laying hens: liveability of laying
hens was better at the age of 51 weeks, respectively, by 4% and 5%,
compared with the control group.

The stable iodine (1 and 4 mg I/ 1 kg of feed) affected the amount of
thyroid hormones in the blood of laying hens at the age of 51 weeks: the
amount of free thyroxine (FT4) increased by 9.04% and 26.1%, and the
amount of free triiodthyronine (FT3) increased by 6.45% and 19.35%,
compared with the control group (P<0.05). The amount of a thyroid-
stimulating hormone (TSH) decreased by 14.28-28.57%, compared with the
control group (P<0.05).

It was determined that the amount of total cholesterol in trial groups
(stable iodine additive “Jodis”, doses of 1 and 4 mg I/1 kg of feed) was
smaller by 31.11% and 48.89% than in the blood serum of laying hens in the
control group (P<0.05). The amount of triglycerides in blood serum of
laying hens in trial groups was lower compare to the birds of the control
group, and this decrease under the impact of the stable iodine additive dose
of 1 mg I/1 kg of feed was 44.06% (P>0.05), and under the impact of the
stable iodine additive dose of 4 mg I/ 1 kg of feed the decrease was 68.25%
(P<0.05).

Under the impact of the stable iodine additive (1 and 4 mg I/1 kg of
feed) the amount of total proteins of laying hens was higher by 25.42% and
35.64%, and the amount of nucleic acids was higher by 10.29% and 13.12%,
compared with the control group (P<0.05). The amount of albumin and
globulin fractions in the blood serum of laying hens determined during the
investigations was according to the physiological norm.

Higher B-glucanasic activity was determined due to the stable iodine
“Jodis” doses of 1 and 4 mg I/1 kg of feed in the gastrointestinal tract of
birds, respectively by 31.23% and 69.97%, compared with the control
group. The differences in amylolytic and proteolytic activities in all groups
of laying hens were close to the control group. Xylanase activity due to the
stable iodine “Jodis” doses of 1 and 4 mg I/1 kg of feed was determined
higher compared with the control group, respectively by 2.5 and 1.5 times.

Under the impact of the stable iodine additive (1 and 4 mg I/1 kg of
feed), iodine accumulation in the eggs of laying hens was determined better
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by 24.14% (P<0.01). A stable iodine additive “Jodis” (4 mg I/1 kg of feed)
in the feed of laying hens had impact on the nutritional properties of eggs:
the amount of dry substances in the egg yolk increased by 2.03%, the
amount of crude protein was higher by 0.37% whereas the amount of crude
fat in the egg white decreased by 0.21%, compared with the control group.

Having performed a field trial, it was determined that due to the impact
of the stable iodine additive “Stable Iodine in the Water” (a dose of 2 mg I/1
litre of H,0) iodine accumulation in the eggs of laying hens was better,
compared with the control group. In the egg yolks of laying hens of the
control group, 37.2 pg of iodine /100 g of product was determined, and in
the egg yolks of laying hens of the trial group the amount of iodine was
122.05 ng/100 g of product. Under the impact of the stable iodine additive,
the accumulation of iodine in the egg yolks of laying hens was higher by
228.09% (P<0.05).

CONCLUSIONS

1. The stable iodine additive “Stable Iodine in the Water” had impact on
zootechnical, biochemical blood indices and morphology of the thyroid
gland of broiler chickens as well as on the accumulation of iodine in the
muscles and liver of broiler chickens:

1.1. the broiler chickens which received 0.5 mg I/1 1 H,O of the stable
iodine additive with drinking water were growing best: their live weight
increased by 3.36% (P<0.01), feed consumption per 1 kg weight gain
decreased by 1.10%, compared with the control group;

1.2. due to the stable iodine additive (5 mg I/1 1 H,O) biochemical
blood indices of broiler chickens were changing: the amounts of the thyroid
hormone free triiodothyronine (FT3) increased by 38.10% (P<0.001), the
amount of nucleic acids increased by 11.93% (P<0.05), and the amount of
free thyroxine (FT4) decreased by 2.06% (P<0.05), the amount of total
lipids decreased by 3.18% (P<0.05), and the amount of triglycerides
decreased by 5.51% (P<0.05), compared with the control group;

1.3. the most evident morphological changes of the thyroid gland were
observed due to the impact of 5 mg I/1 1 H,O of the additive “Stable lodine
in the Water”;

1.4. under the impact of the stable iodine additive (a dose of 5 mg I/1 1
H,0), the accumulation of iodine in the liver of the chickens was higher by
118.33% and in the meat - by 76.01% (P<0.001), compared with the control

group.
2. The stable iodine dry additive “Jodis” had impact on the growth of
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broiler chickens, biochemical blood indices, the function of the thyroid
gland and the accumulation of iodine in the liver and muscles of broiler
chickens:

2.1. the chickens which received 1 mg I/1 kg of feed of the dry stable
feed additive “Jodis” in their feed were growing best: their live weight
increased by 5% (P<0.05), feed consumption per 1 kg weight gain decreased
by 1.04%, compared with the control group;

2.2. due to the feed additive “Jodis” (5 mg I/1 kg of feed) the amount of
total proteins in the blood of chickens increased most, by 7.30% (P<0.05),
compared with the control group, and the amount of total lipids and
triglycerides decreased, accordingly by 6.75% 12.15%, compared with the
control group (P<0.05);

2.3. under the impact of the dry stable iodine feed additive “Jodis™ (5
mg I/1 kg of feed), the accumulation of iodine in the liver of chickens at the
age of 42 days was higher by 137.36% (P<0.05), and in the meat it was
higher by 139.90% (P<0.01), compared with the control group. Under the
impact of the stable iodine additive “Jodis”, higher amount of dry
substances, proteins and mineral substances in the breast muscle of male-
chickens and female-chickens of trial groups was determined, while the
amount of fat was smaller.

3. The stable iodine additive “Stable Iodine in the Water” had impact
on biochemical blood indices and the function of the thyroid gland of laying
hens as well as the accumulation of iodine in the production of laying hens:

3.1. a dose of 2 mg I/1 1 H,O of the stable iodine additive impacted
most: the amount of total lipids and triglycerides in the blood of laying hens
reduced, respectively by 2.83% and 3.85%, compared with the control group
(P<0.05). The determined amount of free thyroxine (FT4) and free
triiodothyronine (FT3) was bigger, respectively by 18.89% and 20.95%,
compared with the control group (P<0.05);

3.2. more iodine was determined in the egg yolks of laying hens in
comparison with the control group by 250.26% and in the liver — by
107.05% (P<0.05). Having thermally treated eggs of laying hens, minor
losses of iodine are experienced: the amount of iodine in the yolk of boiled
eggs reduced by 38.09%, and in fried yolks — by 59.67%, compared with the
control group.

4. The stable iodine dry additive “Jodis” had impact on the organism of
laying hens as well as nutritional properties of eggs:
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4.1. stable iodine intensified laying intensity of laying hens by 5.02%,
liveability of laying hens was better by 4-5%, compared with the control

group;

4.2. due to the impact of the stable iodine (4 mg I/1 kg of feed) the
amount of hormone free thyroxine (FT4) in the blood of laying hens
increased by 26.1%, and the amount of hormone free triiodothyronine (FT3)
increased by 19.35%, whereas the amount of the thyroid-stimulating
hormone (TSH) decreased by 28.57%, compared with the control group
(P<0.05);

4.3. total cholesterol amount decreased by 48.89% and the amount of
triglycerides decreased by 68.25%, compared with the control group
(P<0.05). The amount of total proteins increased by 35.64% and the amount
of nucleic acids increased by 13.12%, compared with the control group
(P<0.05);

4.4. better iodine accumulation in the eggs of laying hens was
determined: the amount of iodine was higher by 196.55% (P<0.001),
compared with the control group; the amount of dry substances in the egg
yolk increased by 2.03%, the amount of crude proteins increased by 0.37%,
whereas the amount of crude fat in the egg white decreased by 0.21%,
compared with the control group.

22



LIST OF PUBLICATIONS
M., Kepaliené I. Effect of the stable iodine preparation on the quality of
poultry products. Veterinarija ir zootechnika. 2008. T. 42 (64). P. 38-43.
ISSN 1392-2130.
itaka vi$ty kiau$iniy morfologiniams ir kokybiniams rodikliams. Zemés iikio
mokslai. 2007. Nr. 3. P. 39—43. ISSN 1392-0200.

3. Kepaliené 1., Bobiniené R., Sirvydis V., Miskiniené M., Semaska V.,
Cepuliené R. Mikroelemento jodo ijtaka vis¢iukuy broileriy kraujo
biocheminiams bei vidaus organy morfologiniams ir histologiniams
rodikliams. Veterinarija ir zootechnika. 2006. T. 36 (58), P. 39-43. ISSN
1392-2130.

4. Kepaliené 1., Sirvydis V., Miskiniené M., Semaska V., Vencius D.,
praturtinimas jodu naudojant stabiliojo jodo preparata ,,Jodis. Zemés tkio
mokslai. 2006. Nr. 4. P.75-79. ISSN 1392-0200.
of the supplement on some morphological parameters of the thyroid gland
and liver in chickens. Proceedings of the 5™ biannual conference “Baltic
Morphology 2009”. Kaunas. 2009. P. 11.

6. Sirvydis V., Bobinien¢ R., Kepalien¢ I.; Gudaviciité D., Cepuliené
R., Semaska V., Vencius D., Miskiniené¢ M. Influence of the amount of
iodine on morphological and qualitative indices of hen eggs. Proceedings of
the 15™ Baltic and Finnish Poultry Conference. Riga. 2007. P.105-109.

7. Kepaliené I; Sirvydis V; Miskiniené M.; Bobiniené R.; Cepuliené R.;
stabiliojo jodo preparata ,,Jodis“. 14- oji Baltijos Saliy paukstininkystés
konferencija: Mokslo darbai. Vilnius. 2006. P. 22-23.

8. Cupumuc B., Kenmanene MW., T'yaaBuurore JI. Biusnue
HOMUPOBAHHOW BOIBI M (DUTOTCHHBIX IPEMAPATOB HAa POCT U PA3BUTHE
Opotiinepos. KoHdepeHIs MO NTHLEBOACTBY: MaTepHaibl KOH(EPEHIHH.
3enenorpan. 2003. C. 116-118.

9. CupBuauc B., Kenanene U., I'ynaBuutote /1., Cemamka B., Tessuuc
B. IlpumeHeHne HOOUPOBAaHHOW BOIBI M (UTOTCHHBIX IIPENapaToB B
KOPMIICHHH LBILIAT — OpitepoB. Proceedings of the 11™ Baltic and Finnish
Poultry Conference. 2003, C. 36—40.

10.Kepaliené 1., Semaska V., Miskiniené M. Joduoto vandens ir skysto
fitogeninio preparato Biomin P.E.P.-1000 vartojimas vis¢iukams broileriams
girdyti. 10-0ji Baltijos Saliy paukstininkystés konferencija: Mokslo darbai.
Vilnius. 2002. P. 27-30.

23

REZIUME

Viena pagrindiniy salygu, nuo kuriy priklauso pauksciy produktyvumas
ir produkcijos kokybé, yra subalansuotas visavertis pauksciy lesalas.
Mineralinés medziagos yra bitina pauksciu lesaly dalis. Nepakeiciamuy
mikroelementy trikumas pauks$ciy racione ilgainiui gali sukelti {vairius
organizmo sutrikimus, kurie daznai btina nediagnozuojami. Pasaulio
sveikatos organizacija (PSO) pripazino, kad jodo trikumas maiste yra
vienas svarbiausiy veiksniy, daran¢iy itaka vartotojy sveikatai (Anke et al
1995; Kadziauskiené, 1999; Ostrauskas, 1995).

Pauksc¢iai turi kasdien ir pakankamai gauti jodo. Jodas jeina |
skydliaukés hormony sudéti, o Sie iSsiskiria placiu veikimo spektru
ivairioms organizmo fiziologinéms sistemoms: dalyvauja lasteliy ir audiniy
apykaitoje, didina kvépavimo fermenty aktyvuma, vandens ir elektrolity
pasiskirstyma audiniuose, daro ijtaka nervy sistemos veiklai, raumeny,
kraujo apytakos bei endokrininiy, ypa¢ posmegeninés ir lytiniy, liauky
funkcijoms. Skydliaukés hormonai — tiroksinas (T4) ir trijodtironinas (T3) —
reguliuoja augimo procesus ir aktyvina medZziagy ir energijos apykaita,
skatina organizmo funkciniy sistemu veikla. Veikiant Siems hormonams
organizme intensyvéja baltymy sintezé. Nuo ju priklauso angliavandeniy
isiurbimas virS§kinamajame trakte. Skydliaukés hormonai turi jtakos ir
riebaly apykaitai: jei sumazéja Siy hormony organizme, sulétéja medziagy
apykaita, padidéja riebaly kiekis ir kaupiasi riebaly atsargos. Skydliaukés
hormonai reguliuoja nerviniy centry, Sirdies raumens aktyvumga. Nustatytas
didelis $iy hormony poveikis nervinio audinio vystymuisi ir diferenciacijai
(gpakauskas ir kt., 2007, McDowell, 2003; Underwood and Suttle, 2001).

Esant jodo truokumui racione sulétéja pauksciu medziagy apykaita 30—40
proc., vistos deda maZziau kiauSiniy, mazéja embriono svoris, maZziau issirita
vis€iuky ir jie buna silpni, su padidéjusia skydliauke (Semensky, 1986).
Trukstant jodo pablogéja gaidziy spermos kokybé (Gruzauskas, 2005).

Mikroelementy kiekis vietiniuose pauksciy lesaluose priklauso nuo juy
atsargy susikaupimo tos geografinés vietovés dirvozemyje, o poZeminiuose
vandenyse — nuo specifiniy ju sliigsojimo hidrogeologiniy ir geocheminiy
salygu. Veléniniuose jauriniuose dirvozemiuose, paplitusiuose ir Lietuvoje,
jau gerokai tritksta jodo (Kadtinas ir kt., 1995). Mazesné negu 1, 58 nmol/l
jodo koncentracija vandenyje yra jodo nepakankamumo aplinkoje iSraiska
(Kadziauskiené¢ ir kt., 2000). Lesaluose, pagamintuose i§ Lietuvoje
uzauginty grudiniy kultiry, yra nepakankamas jodo kiekis. Mokslingje
literatiiroje (Leeson and Summers, 2001), teigiama kad jodas iSgaruoja ir
pasary laikymo metu. Per keturis ménesius jo kiekis sumazéja mazdaug
trecdaliu (Morktinas, 2002; Tamulis ir kt, 1981). Vadinasi, visu riiSiy
pasaruose jodo kiekis nesiekia pauks¢iams reikiamos minimalios normos.
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Gamybinémis salygomis auginamy pauksCiy lesalai papildomi
mikroelementais — naudojami vitaminy ir mineraly premiksai, kurie sudaro
0,5-1 proc. lesaly svorio (Baranauskas, 1992; Bendikas ir kt.,1994;
Okolielova, 1990). Pauksciuy poreikiams patenkinti orientaciné jodo norma 1
mg J/ 1 kg lesaly. Visciuky broileriy ir visty dedekliy racione jodo Saltinis
gali biiti kalio jodidas KJ, kalio jodatas KJOs, kalcio jodatas Ca (JO;), ar
natrio jodidas Nal. Lesaly gamyba — sudétingas technologinis procesas,
kurio metu vis dazniau taikomas lesaly ingredienty terminis apdorojimas.
Visc¢iuky broileriy lesalai dazniausiai yra granulivojami 70-80° C
temperatiiroje. I$spresti jodo trikumo problema sunku dél to, kad jodas yra
lakus, todel termiSkai apdorojant, fasuojant bei sandéliuojant lesalus
patiriami jodo nuostoliai.

Tarp paskelbtu moksliniy tyrimy rezultaty vyrauja duomenys apie
teigiama jodo poveiki visCiuky broileriy augimui (Stanley and Bailey,
1998). Nustatyta, kad visty dedekliy lesalus papildant jvairiomis jodo ir
seleno kombinacijomis ir dozémis, jos gali sustiprinti viSty dedekliy
imuning sistema (Zhigang et al., 2006). Danijoje buvo atlikti tyrimai
naudojant jiiros dumblius vistuy dedekliy lesaluose ir sterilizuojant geriamaji
vandeni jodu. Tyréjai teigé, kad jodo kieki kiausiniuose atspindi jodo kiekis
pauksciy lesaluose (Larsen er al, 2002). Remiantis D. H. Bakerio ir kt.
(Baker et al., 2003) duomenimis, jei visciuky lesalai papildomi didesniais
jodo kiekiais ir sulaukiama neigiamy rezultaty, to galima iSvengti papildzius
lesalus bromu. Cekijos mokslininkai atliko eksperimenta: visty dedekliy
lesalus papildé rapsy sékly iSspaudomis, kaip papildomu jodo Saltiniu
(Lichovnikova and Zeman, 2004).

Jodo trikumo problema zinoma ne viena Simtmetj, bet jos iki Siol
nepavyko iSspresti. Pasaulyje jau nuo 1920 m. bandoma joduoti vandeni,
pieno produktus, duonag bei druska. PaSalinti problema sunku dél to, kad
jodas iSgaruoja net buidamas ir kituose junginiuose (Jonusiené, 2000). Jodo
trikumo problema aktuali ir Zmogui. Apie 800 mln. Zmoniy visame
pasaulyje kencia nuo jodo stokos sukelty sveikatos sutrikimy (Lauerberg,
2004, McDowell, 2003).

Kadangi apie 95 proc. reikiamo paros jodo kiekio gaunama su maistu,
Sia problema galima sprgsti papildant tiek gyviiny, tiek Zmoniy mityba jodo
turin€iais produktais (Barzda ir kt., 2005). Daugelis Saliy igyvendina jodo
trikumo maiste Salinimo programas, skatinanCias vartoti joduota druska,
gaminti jodu papildytus maisto produktus bei paSarus (Flynn et al., 2003;
EFSA, 2005; Herzig, 1999; Mardarowicz; 1997). Pasaulyje atlickami
tyrimai jmaisant jvairias jodo formas, Saltinius ir dozes | pauksciy lesalus —
taip siekiama pagerinti produkcija (Jeroch et al., 2002; Rys et al., 1997,
Trziszka, 1998; Dobrzanski et al, 2001; Lichovnikova et al., 2003; Leeson
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and Summers, 2001; Yalgin et al, 2004). Lietuvoje atlieckami eksperimentai
siekiant mikroelementu jodu pagerinti paukstienos produkty sudéti
(Sirvydis ir kt., 2000; Semaska et al., 2001; Sirvydis et al., 2004).

Nustatyta, kad esant ypac¢ aukStoms jodo koncentracijoms lesaluose
atsiranda neigiamos reakcijos. Jodo perteklius auganciuy pauksciu mityboje
gali sutrikdyti ju lytini brendima, be to, dél tokios mitybos palaipsniui
mazéja dedekliy produktyvumas (Lewis, 2004; Lichovnikova et al., 2003).
Gyviny maisto tyrimy instituto duomenimis (Flakowsky, 2007), dél
skirtingo jodo patekimo laipsnio labai skiriasi ir jodo koncentracija
vairiame gyvulinés kilmés maiste. Remiantis literatiiros duomenimis (BfR,
2004; EFSA, 2006; Gassmann 2006; Flakowsky et al., 2007), galima teigti,
kad jodo poreikio ir virSutinés nekenksmingos normos santykis yra 1:3.

Jodo poveikis pauksciy organizmui priklauso nuo jodo dozés racione.
Pagal ES direktyva Nr. 1831/2003 maksimaliis leidziami jodo kiekiai
pauksciy racione yra 10 mgl/1 kg lesaly. Europos maisto saugumo tarnyba
(FEEDAP) patvirtino, kad | pauksciu lesalus saugu papildomai déti jodo, bet
rekomendavo atkreipti démesi i dozes skirtas viStoms dedekléms, pateiktas
sitilymas dedekliy racione nevirsyti 5 mglJ/1 kg lesaly (EFSA, 2005).

Jodas yra svarbus tiek pauk$cio organizmui, tiek Zmogui, kaip
paukstienos produkty vartotojui. KiauSiniai ir paukStiena yra pirmo
biitinumo zmoniy maisto produktai. Nuolat augant paukstienos paklausai
butina uztikrinti, kad produktas buty kokybiskas, sveikatinantis,
funkcionalus. Literatiiros duomeny yra daug, jie priestaringi, tyréjai nepriéjo
prie bendros nuomonés, kaip optimaliai patenkinti pauks$cio reikmes ir
veiksmingai pagerinti pauks¢iy produkcija, todél reikia ieskoti buduy, kurie
bty naudingi tiek pauks$ciui, tiek Zmogui.

Darbo tikslas

Nustatyti skirtingy doziy stabiliojo jodo skystos formos priedo
.Stabilusis jodas vandenyje“ ir sauso stabiliojo jodo lesaly priedo ,,Jodis*
poveiki vi§éiuky broileriy ir visty dedekliy organizmui bei jodo susikaupimo
paukscéiy produkcijoje tendencijas.

Darbo uZdaviniai:

o [stirti skirtingu doziu skystos formos stabiliojo jodo priedo
,Stabilusis jodas vandenyje* itaka vis¢iuky broileriy zootechniniams, kraujo
biocheminiams rodikliams, skydliaukés morfologijai, jodo susikaupimo
vis¢iuky broileriy raumenyse ir kepenyse tendencijas.

o [Stirti sauso stabiliojo jodo lesaly priedo ,Jodis* jtaka visc¢iuky
broileriy augimui, kraujo biocheminiams rodikliams ir jodo susikaupimo
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vis¢iuky broileriy raumenyse ir kepenyse tendencijas.

o [Stirti skystos formos stabiliojo jodo priedo ,,Stabilusis jodas
vandenyje“ ijtaka viStu dedekliy kraujo biocheminiams rodikliams,
skydliaukés funkcijai, jodo susikaupimo visty dedekliy kiauSiniuose ir
kepenyse tendencijas.

e [Stirti sauso stabiliojo jodo lesaly priedo ,Jodis“ poveiki visty
dedekliy organizmui, kiauSiniy maistinéms savybéms ir morfologiniams
rodikliams, jodo susikaupimo visty dedekliy produkcijoje tendencijas.

Mokslinis darbo naujumas

Skystos formos stabiliojo jodo priedas ,,Stabilusis jodas vandenyje*
pirma karta buvo panaudotas vis¢iukams broileriams ir viStoms dedekléms
girdyti. Sausas stabiliojo jodo lesaly priedas ,Jodis*“ pirma karta buvo
panaudotas visciuky broileriy ir visty dedekliy lesaluose vietoj jprastai
naudoto lakaus kalio jodido (Lietuvos Respublikos valstybinis patenty
biuras, iSradimo patentas Nr. 4752). Pirma karta iSaiSkintas stabiliojo jodo
priedy poveikis vis¢iuky broileriy ir visty dedekliu augimui, lesalu
sanaudoms, kraujo biocheminiams rodikliams, skydliaukés funkcijai.
Nustatyta saugi optimali stabiliojo jodo dozé vis¢iuky broileriy ir visty
dedekliy geriamajame vandenyje arba lesaluose, istirtas stabiliojo jodo
susikaupimas paukséiy produkcijoje.

Praktiné darbo reik§mé

Jodo Saltinis vi§¢iuky broileriy ir visSty dedekliu racione gali buiti naujos
rusies stabiliojo jodo priedas. Stabiliojo jodo priedu galima papildyti
pauksCiy geriamaji vandeni (priedas ,,Stabilusis jodas vandenyje®) arba
lesalus (sausas priedas ,,Jodis*) iSvengiant jodo nuostoliy. Remiantis atlikty
tyrimy duomenimis, nustatytos saugios stabiliojo jodo priedu dozés
pauksCiy geriamajame vandenyje, naudojant stabiliojo jodo koncentrata
»Stabilusis jodas vandenyje®, ir lesaluose, naudojant sausa stabiliojo jodo
lesaly prieda ,Jodis“. Nustatyta, kad naudojant stabilyji joda viséiuky
broileriy ir visty dedekliy racione vietoj iprastai naudojamo kalio jodido, jis
teigiamai veikia pauk$ciy kraujo biocheminius rodiklius, skydliaukés
funkcija, o paukséiy produkcijoje jodo susikaupia daugiau nei naudojant iki
Siol iprasta laky kalio jodida. Vis¢iuky broileriy mésa bei visty dedekliy
kiau$inius, papildzius aukstai temperattirai atspariu stabiliuoju jodu, galima
rekomenduoti naudoti kaip funkcini maista zmogui. Ypac tai buity naudinga
vartotojy rizikos grupéms. Praturtinty jodu paukstienos produkty vartojimas
padéty pasalinti jodo trikuma Zmoniy organizme ir apsaugoti sveikata
iSkilus radiacijos pavojui.
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Darbo struktiira ir apimtis. Darba sudaro santrumpy sarasas, jvadas,
literatiros apzvalga, tyrimy medziagos ir metody apraSymas, tyrimy
rezultatai, tyrimy rezultaty aptarimas, iSvados, paskelbty publikaciju sarasas
(28 pozicijos) ir naudotos literatiiros Saltiniy sarasas (167 Saltiniai). Darbe
pateikta 50 lenteliu, 38 paveikslai, 37 priedai. Darbo apimtis 146 puslapiai.
Disertacija parasyta lietuviy kalba, santrauka — angly kalba.

DARBO METODIKA

Tyrimy vieta, laikas ir bandymy schemos

Tyrimai atlikti 2002-2008 m. Vilniaus pedagoginio universiteto
Biologinés jvairovés ir technologiju laboratorijoje, VarSuvos apskrities
sanitarijos ir epidemiologijos tyrimy stotyje (Lenkija), AB ,Vilniaus
paukstynas“, AB ,,Vievio pauk$tynas“. Bandymy gamybiniai patikrinimai
atlikti [I ,,Petkus® ir UAB ,,Mazeikiy Rugelis*.

Buvo atlikti keturi eksperimentai: du eksperimentai su vis¢iukais
broileriais ir du eksperimentai su viStomis dedeklémis. Atlikti du bandymu
gamybiniai patikrinimai: vienas su vis€iukais broileriais, kitas su viStomis
dedeklémis. Bandymu schema pateiktal lenteléje.

Visy bandymy metu kontroliniy grupiy pauksciai buvo lesinami
standartiniais pramoninés gamybos kombinuotaisiais lesalais, kaip ir
bandomuyjy grupiy, tik skyrési jodo $altinis paukséiy racione. Visy bandymuy
metu kontroliniy grupiuy lesaluose jodo Saltinis buvo jprastai naudojamas
kalio jodidas (KJ,). Bandomuyjy grupiy pauks¢iams jodas (J) buvo
kompensuojamas pauksCiy lesalus arba geriamaji vandeni papildant naujos
kartos stabiliojo jodo priedu pagal bandymy schema (1 lentelé).

Pirmas bandymas atliktas AB ,,Vilniaus paukstynas“ su 1-42 d. amziaus
Ross linijy derinio vis€iukais broileriais. 400 vienadieniy pauks¢iy buvo
suskirstyti i 4 grupes. Kiekvienoje grupéje buvo po 100 (509 + 5043)
vis¢iuky broileriy. Bandomuyjuy grupiy vis¢iukai broileriai pagal bandymu
schema gavo geriamaji vandenj, papildyta skystu stabiliojo jodo priedu
,»Stabilusis jodas vandenyje* (gamintojas UAB ,,Jodavita®).

Antras bandymas atliktas AB ,,Vilniaus paukstynas“ su 1-42 dieny
Hybro G linijy derinio vis¢iukais broileriais. 600 pauksciy buvo suskirstyti {
4 grupes po 150 (759 + 75&) vis¢iuky broileriu. Bandomyju grupiy
vis¢iukai broileriai pagal bandymy schema gavo stabiliuoju jodo priedu
,Jodis“ (gamintojas UAB ,,Jodavita®, Lietuva) papildytus lesalus.

Trecias gamybinis bandymo patikrinimas atliktas su Cobb linijy derinio
1-42 d. amziaus vis€iukais broileriais personalinéje S. Petkeviciaus imonéje
,Petkus®“. Buvo sudarytos dvi grupés po 26000 pauksciy. Bandomosios
grupés visciukai gavo pagal bandymy schema stabiliojo jodo priedu ,,Jodis*
papildytus lesalus.

28



Ketvirtas ir penktas bandymai atlikti AB ,,Vievio paukStynas® su 32-51
savaiiy Hisex brown ir Lohmann brown linijy derinio viStomis dedeklémis.
Abiejy bandymy metu buvo sudarytos 3 grupés po 60 visty dedekliy. Jodas
(J) visty dedekliy organizmui bandomosiose grupése buvo kompensuojamas
ketvirto bandymo metu, girdant vistas dedekles geriamuoju vandeniu
papildytu stabiliojo jodo priedu ,,Stabilusis jodas vandenyje”, o penkto
bandymo metu, lesalus papildant sausu stabiliuoju lesaly priedu ,,Jodis*
pagal bandymy chema.

Sestas gamybinis bandymo patikrinimas atliktas su 42-50 savaiGiy
amziaus Hisex brown linijy derinio viStomis dedeklémis UAB , Mazeikiy
Rugelis“. Sudarytos dvi grupés po 20000 paukséiy. Bandomosios grupés
visty dedekliy geriamasis vanduo buvo papildytas stabiliojo jodo priedu
,»Stabilusis jodas vandenyje*.

Stabiliojo jodo priedas ,,Stabilusis jodas vandenyje” — tai geriamasis
vanduo, specialia technologija elektrolizés biidu prisotintas biologiskai
aktyviyju jodidy jonu. Si technologija turi pripazinta PANT
COOPERATION TREATY PCT/LIA 99/00020 ir PTC/LIA 99/00021. Siuo
metu stabiliojo jodo priedo gamybos technologija yra iregistruota ES ir
patentuota DidZiojoje Britanijoje (patento Nr. GB 2362880), taip pat
Izraelyje (patento Nr. 143744), Turkijoje (patento Nr. TR 2001 01 762 B),
Kinijoje (patento Nr. ZL 99814294.8), Rusijoje (patento Nr. 2213065) taip
pat ir Lietuvoje uzregistruotas VPU Biologinés jvairovés ir technologiju
laboratorijos mokslininky ir UAB ,,Jodavita® iSradimo patentas (patento Nr.
4752; 4906).

Skystos formos stabiliojo jodo priedas pasizymi vandeniui budingomis
savybémis: neturi spalvos, kvapo, lengvai maiSomas. Gaunamas stabiliojo
jodo priedas, iSliekantis stabilus ilga laika, netgi termiskai apdorojant. Jam
budingas didelis vartotojo pasisavinimo laipsnis. Jodas, jeidamas i $§io
stabiliojo jodo priedo sudéti, néra lakus, t. y. jo koncentracija islieka stabili
ilga laika, netgi termiskai apdorojant (pavirinus netenkama tik apie 17 proc.
jodo).

Daugelyje pasaulio Saliy stabilusis jodo priedas placiai naudojamas
maisto, gérimy pramonéje, zemés tkyje. Stabiliojo jodo koncentratas
sertifikuotas  Ukrainoje, Latvijoje, Cekijoje, Baltarusijoje, Lenkijoje,
Bulgarijoje, Belgijoje, Graikijoje, Australijoje, Kazachstane, Uzbekistane,
Pranctizijoje ir Vokietijoje.

Stabiliojo jodo priedas ,Jodis“ naudojamas kombinuotyju lesaly
pramonéje. Tai didelio biologinio aktyvumo produktas, kuriam budingas
atsparumas terminiam apdorojimui, jis gerai pasisavinamas. Sis papildas yra
ekologiskas ir technologiskas kombinuotyju pasary pramonéje.
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Zootechniniy, biocheminiy, fiziologiniy ir statistiniy analiziy
metodika

Pirmo ir antro bandymy metu vis€iuky broileriy gyvasis svoris buvo
nustatytas juos individualiai sveriant 1, 7, 21, 35 ir 42 amziaus diena
svarstyklémis EW6000-1M, Kern, Vokietija (£0,1g tikslumu). 21-aja ir
42-aja amziaus diena kontroliniam skerdimui atrinkti viSc¢iukai broileriai
buvo paskersti laikantis eksperimentiniy gyviiny eutanazijos rekomendacijy
(Close et al., 1997). Vis¢iuky broileriy skydliaukés ir kepeny svoris buvo
nustatytas sveriant Siuos organus analitinémis BAKT-2kr-M svarstykléemis
(+0,01mg tikslumu). Kiekvienos grupés lesaly sanaudos buvo nustatomos
sveriant duodamus lesalus ir ju likucius kiekvieno vis¢iuky auginimo
laikotarpio pabaigoje (1-7; 8-21; 22-35 ir 36-42 amziaus dienomis), buvo
apskaic¢iuojamos lesaly sanaudos vienam vis€iukui broileriui iSauginti ir
produkcijos vienetui gauti (1 kg gyvojo vis¢iuky broileriy svorio). Vis¢iuky
broileriy iSsaugojimas buvo stebimas ir registruojamas visose grupése,
kiekviena diena per visus pirmo ir antro bandymuy periodus. Buvo
nustatomos vis¢iuky broileriy kritimo ir priverstinio brokavimo priezastys.

Visty dedekliy lesalu sanaudos nustatytos grupése kiekvieno tirto
laikotarpio pabaigoje (23-32; 33-42; 43-51) sveriant lesalus ir ju likucius.
Apskai¢iavome lesaly sanaudas 1 kg kiausiniy svorio gauti. Visty dedekliy
produktyvumas buvo nustatytas atskirai grupése pagal visty désluma
kiekviena diena. Visty dedekliy i§saugojimas bandymo metu buvo stebimas
ir registruojamas kiekviena diena visose grupése.

Kontroliniy skerdimy metu 21 dienos ir 42 dieny amziaus vis¢iuky
broileriy kraujyje buvo nustatyti $ie rodikliai:

- bendras nukleornigs¢iu kiekis nustatytas pagal A. Spirin (1958)
metodika;

- lipidu, trigliceridy kiekis kraujo serume nustatytas naudojantis Chromy
et al. (1975) metodika;

- bendryjy baltymy kiekis nustatytas refraktometriniu biidu, baltymy
frakcijos — elektroforezés metodu;

- skydliaukés hormony kiekis kraujo serume: laisvojo trijodtironino
(LT3), laisvojo tetrajodtironino (LT4) ir tiroksino kiekiai nustatyti
biocheminiu analizatoriumi ,,ELECSYS 2010 (Roche Diagnostics).

Histologinei skydliaukés analizei vis€iuky broileriy skydliaukés
histologiniai preparatai paruosti parafininio {iliejimo metodika, liejiniai
supjaustyti mikrotomu ir nudazyti hematoksilino—eozino dazais. Visciukuy
broileriy skydliaukiy histologiné analizé atlikta elektroniniu mikroskopu
LEICA DM 2500, duomenys gauti stebéjimy metodu.

Jodo kiekis pauksciy kepenyse ir raumenyse, vistuy dedekliy kiauSiniuose
nustatytas duju chromotografijos metodu. Vistu dedekliy kiauSiniy
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morfologiniai rodikliai buvo nustatomi morfologinés ir fizikinés—cheminés
analizés biidu pagal M. Sergejevos (Sergejeva, 1984) ir P. Carenkos
(Carenko, 1988) metodikas. KiauSiniy baltymo aukstis matuotas
mikrometru, o Hafo (Haugh) rodiklis apskai¢iuotas pagal formul¢ HU = 100
log (H+ 7,57 -1,7 W0’37); ¢ia HU — Hafo vienetai; H — baltymo aukstis; W
— kiauSinio svoris (Roush, 1981). KiauSinio trynio spalva nustatyta
standartine kolorimetrine sistema pagal Yolk Colour Fan (Roche) trynio
spalvy palete. Sausy medziagy kiekis kiauSinio trynyje ir baltyme buvo
nustatytas dziovinant méginius 105° C temperatiiroje iki pastovaus svorio.
Cheminé analizé: zalieji baltymai paukstienos ir kiauSiniy méginiuose
nustatyti pagal LST ISO 1523:1998, zalieji riebalai — pagal LST ISO
1443:2000, zalieji pelenai — pagal LST ISO 936:2000 metodika.

Visty dedekliy kraujo biocheminiai rodikliai: bendrieji baltymai,
baltymy frakcijos, nukleortigstys, trigliceridai, bendrieji lipidai ir bendras
cholesterolis, didelio tankio lipoproteinai (DTL), mazo tankio lipoproteinai
(MTL) nustatyti analizatoriumi Cobas INTEGRA 400 Plus.

Visty virSkinamajame trakte nustatyti fermentiniai aktyvumai:

- amilolitinis ir proteolitinis aktyvumai visty dedekliu raumeninio
skrandzio turinyje ir dvylikapirStés Zarnos chimuse - pagal modifikuota
Anson (1972) metoda;

- B-gliukanazinis aktyvumas tirtas visty dedekliy dvylikapirStés zarnos
chimuse pagal V. Avizienio ir R. RaSapo (1979) aprasyta metodika;

- ksilanazinis aktyvumas visty aklyjy Zzarny chimuse tirtas pagal
kompanijos Novo Nordisk ksilanazés kontrolés metodika (Novo Nordisk...,
1996).

Tyrimy duomenys apdoroti statistinés analizés metodu, naudojant
Microsoft Excel programa. Buvo apskaiciuoti aritmetiniai rodikliy vidurkiai
(x), ju standartinés paklaidos (mx). Statistinis duomeny patikimumas
vertintas pagal t kriterijy. Skirtumai statistikai patikimais laikyti, kai p<0,05.

TYRIMU REZULTATAI

Stabiliojo jodo priedo ,,Stabilusis jodas vandenyje* skirtingy doziy
jtaka vis¢iuky broileriy zootechniniams, kraujo biocheminiams
rodikliams, skydliaukés morfologijai.

Vis¢iuky broileriy augimui turéjo ijtakos stabiliojo jodo priedo
,»Stabilusis jodas vandenyje” dozé geriamajame vandenyje. Geriausiai augo
viSc¢iukai broileriai, su vandeniu gave 0,5 mg J/1 1 H,O stabiliojo jodo
priedo ,,Stabilusis jodas vandenyje®. 42 dieny amziaus bandomyju grupiu
vis€iuky broileriy gyvasis svoris dél stabiliojo jodo priedo jtakos svyravo
nuo 2385,88 g iki 2450,36 g. Sios grupés gaidziuky ir vistai¢iy gyvasis
svoris buvo atitinkamai didesnis 3,31 proc. ir 3,41 proc., lyginant su
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kontroline grupe (p<0,01). 42 dieny visciuky broileriy, kurie gavo didesnius
stabiliojo jodo kiekius (2,5 ir 5 mg J/1 1 H,O) gyvasis svoris buvo
atitinkamai 1,25 proc. ir 0,63 proc. didesnis, lyginant su kontroline grupe
(p<0,01). Daugiausiai per para priaugo vis¢iukai broileriai, su geriamuoju
vandeniu gave 0,5 mg J/1 1 H,O, Sios grupés 21, 35 ir 42 dieny amziaus
vis€iukai priaugo 2,08, 2,34 ir 3,72 proc. daugiau, lyginant su kontroline
grupe (p<0,01). ISnagrinéjus gautus rezultatus nustatyta, kad viséiuky
broileriy, kuriems buvo skiriama stabiliojo jodo priedo ,,Stabilusis jodas
vandenyje® 0,5; 2,5; 5 mg/ 1 1 H,O, lesaly sanaudos sumaz¢jo atitinkamai
vid. 2,69, 3,94, 2,06 proc., palyginti su kontroline grupe. Dél stabiliojo jodo
priedo ,,Stabilusis jodas vandenyje* visose grupése ir visais amziaus
periodais vis¢iuky broileriy iSsaugojimas buvo geras — 99—-100 proc.

D¢l stabiliojo jodo (5 mg J/1 1 H,O) jtakos labiausiai padidéjo
nukleorfig§¢iy 21 dienos amziaus gaidziuky kraujyje, Sis padidéjimas sudaré
11,84 proc., o vistai¢iy — 12,35 proc. daugiau nei kontrolinés grupés
(p=0,05). Visciuky broileriy, girdyty vandeniu, praturtintu 5 mg J/1 1 H,O,
kraujyje 21 ir 42 dieny amziaus periodais bendryju lipidu kiekis sumazéjo
atitinkamai 2,96 ir 4,34 proc. (p<0,05), lyginant su kontroline grupe. Dél 5
mg J/1 1 H,O jtakos nustatytas didziausias trigliceridy sumazéjimas 21 ir 42
dieny amziaus visciuky broileriy kraujyje: atitinkamai 3,21 ir 5,93 proc.,
lyginant su kontroline grupe (p<0,05). Dél 2 mg J/1 1 H,O jtakos 26 savaiciy
amziaus viSty dedekliy kraujyje bendruyju lipidy ir trigliceridy sumazéjo
atitinkamai 2,83 ir 3,85 proc., lyginant su kontroline grupe (p<0,05). Dél 5
mg J/1 1 H,O jtakos 21 ir 42 dieny amziaus visciuky broileriy kraujyje
bendryjy lipidy ir trigliceridy sumazéjo atitinkamai 3,21-5-93 proc. ir 2,96-
4,34 proc, lyginant su kontroline grupe (p<0,05).

Priklausomai nuo stabiliojo jodo pauksCiy geriamajame vandenyje
kiekio (0,5, 2,5, 5 mg J/ 1 1 H,0) tolygiai didéjo laisvojo trijodtironino (LT
3) kiekis visciuky broileriy kraujyje: atitinkamai 13,50, 24,26, 38,10 proc.
(p<0,001), laisvojo tiroksino (LT 4) kiekis sumazéjo atitinkamai 6,55, 5,82,
2,06 proc. (p<0,05), lyginant su kontroline grupe.

Atlike skydliaukiy histologinés struktiiros analiz¢ nustatéme, kad
vis¢iuky broileriy skydliaukg sudaro ivairaus dydzio folikulai. Ryskiausi
skydliaukés morfologiniai pakitimai buvo stebimi dél ,,Stabilusis jodas
vandenyje priedo jtakos (dozé 5 mg J/ 1 1 H,0), stebimi folikulai perpildyti
koloidu, trabekulés suplonéje.

D¢l stabiliojo jodo priedo ,,Stabilusis jodas vandenyje® (0,5, 2,5 ir 5 mg
J/1 1 H,0) 42 dieny visCiuky kepenyse jodo susikaupé atitinkamai 17,96;
26,85 proc.(p<0,05) ir 118,33 proc. (p<0,001), 0 mésoje — 16,03; 37,08 proc.
ir 76,01 (p<0,001) proc. daugiau, lyginant su kontroline grupe.
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Stabiliojo sauso jodo priedo ,Jodis“ jtaka vi§¢iuky broileriy
augimui, kraujo biocheminiams rodikliams ir jodo susikaupimui
vis¢iuky broileriy kepenyse ir raumenyse

Visais amziaus periodais geriausiai augo visCiukai, su lesalais gaveg
1 mg J/1 kg lesaly sauso stabiliojo lesaly priedo ,Jodis“. Sios grupés
vis€iuky gyvasis svoris padidéjo visais amziaus periodais: 7, 21, 35 ir 42
dieny amziaus atitinkamai 2,03; 8,91; 4,19 ir 5,00 proc., lyginant su
kontroline grupe (p<0,05). Visciukai broileriai, gave 2,5 mg J/1 kg lesaly, 7
dieny amziaus svéré 1,08 proc., 21 dienos — 7,33 proc., 35 dieny — 1,48
proc. ir 42 dieny — 4,83 proc. daugiau nei kontrolinés grupés visciukai
(p<0,05). Visciuky broileriy, su lesalais gavusiy 5 mg J/1 kg lesaly, svoris
visais amziaus periodais buvo nezymiai mazesnis nei kontrolinés grupés.
Analizuojant vis¢iuky broileriy vidutinio paros prieaugio rezultatus, galima
pastebéti, kad 21 dienos amziaus bandomuyjuy grupiu visciukai, kurie gavo
2,5 ir 5 mg J/1 kg lesaly augo intensyviausiai, vidutinis paros prieaugis
atitinkamai buvo 8,90 ir 7,32 proc., lyginant su kontroline grupe.
Ekonomiskiausiai lesalus vartojo visciukai broileriai gave lesaly papilda
,wJodis“ (dozé 2,5 mg J/1 kg) visciuky lesaly sanaudos 1 kg gyvojo svorio
prieaugio, lyginant su kontrolinés grupés 21, 35 ir 42 dieny amZziaus
periodais, sumazéjo atitinkamai 4,37, 2,33 ir 2,60 proc. Bandymo metu
pastebéta, kad viséiuky broileriy iSsaugojimas visose grupése buvo aukstas —
98-100 proc. Pazymétina, kad pauksciy i§ viso nekrito treéioje grupéje.

Dél sauso lesaly papildo ,,Jodis* (5 mg J/1 kg lesaly) padidéjo bendruyju
baltymy ir nukleortgiciy kiekis 42 dieny vis€iuky broileriy kraujyje
atitinkamai 7,30 proc. (p<0,05) ir 20,95 proc. (p=0,05), lyginant su
kontroline grupe. Dél sauso lesaly papildo ,Jodis* 42 dieny visc¢iuky
kraujyje sumazéjo bendryjy lipidy 6,75 proc., o trigliceridy — 12,15 proc.,
lyginant su kontroline grupe (p<0,05).

Veikiant sausam stabiliojo jodo lesaly priedui ,Jodis“ (1; 2,5; 5 mg J/1
kg lesaly) 42 dieny visciuky kepenyse jodo susikaupé atitinkamai daugiau
44,02; 79,21; 137,36 proc. (p<0,05), o mésoje jodo susikaupé 36,61 proc.
(p<0,05), 93,50, 139,90 proc. (p<0,01) daugiau, lyginant su kontroline
grupe.

Visc¢iuky broileriy kriitinés raumeny cheminés sudéties tyrimy duomenys
rodo, kad dél stabiliojo jodo priedo ,Jodis" itakos bandomuyjuy grupiy
gaidziuky ir vistai¢iy kriitinés raumenyse nustatytas didesnis baltymy ir
mineraliniy medziagy kiekis, o riebaly kiekis nustatytas mazesnis.

Geriausia viséiuky broileriy kriitinés raumeny cheminé sudétis buvo
vis€iuky, kurie gavo 5 mg J/1 kg lesaly. Lyginant su kontroline grupe,
sausyju medziagy gaidziuky ir vistaiciy kriitinés raumenyse buvo daugiau
atitinkamai 0,34 ir 1,04 proc. Sios grupés vis¢iuky kritinés raumenyse buvo
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nustatytas didesnis baltymy kiekis: gaidziuky kriitinés raumenyse 0,60 proc.,
o vistai¢iy — 0,62 proc. Lyginant su kontroline grupe, dél stabiliojo jodo
papildo jtakos vis¢iuky kriitinés raumenyse buvo nustatytas didesnis
mineraliniy medziagy kiekis gaidziuky — 0,03 proc., o vistaic¢iy — 0,07 proc.
Palyginus riebaly kieki minétos ir kontrolinés grupiy visciuky broileriy
kriitinés raumenyse, nustatyta, kad gaidziuky kriitinés raumenyse riebaly
kiekis buvo mazesnis 0,14 proc., o vistai¢iy — 0,03 proc., lyginant su
kontroline grupe.

Atlikus gamybini bandymu patikrinima su visCiukais broileriais
nustatyta, kad lesalus papildzius 5 mg J/ 1 kg lesaly stabiliojo jodo priedu
,Jodis“ jodo susikaupé vis¢iuky broileriy mésoje vid. 19,70 ng/100 g
produkto, o kontrolinéje grupéje jodo susikaupé 7,00 pg/100 g produkto.
Dél stabiliojo jodo itakos (5 mg/ 1 kg lesaly) jodo kiekis padidéjo vis€iuky
broileriy mésoje vid. 181,43 proc. (p<0,01).

Stabiliojo jodo priedo ,Stabilusis jodas vandenyje“ poveikis visty
dedekliy organizmui ir produkcijos kokybei

Dél stabiliojo jodo priedo (dozé¢ 0,5 mgl/1 1 H,O) itakos laisvojo
tiroksino (LT 4) kiekis 19 ir 26 savaiciy amziaus visty dedekliy kraujyje,
palyginti su kontroline grupe, nustatytas atitinkamai didesnis 4,83 ir 8,55
proc. (p<0,05). Visty dedekliy lesalus papildzius 2 mg J/1 1 H,O, 19 ir 26
savai¢iy amziaus visty dedekliy kraujyje nustatyta hormono LT 4
atitinkamai 16,03 ir 21,76 proc. daugiau, palyginti su kontroline grupe
(p=0,05). Lyginant su kontroline grupe, dél stabiliojo jodo itakos (doz¢ 0,5
mglJ/1 1 H,O) laisvojo trijodtironino (LT 3) kiekis visty dedekliy kraujyje
buvo didesnis atitinkamai 9,89 ir 12,11 proc. (p<0,05). Dél stabiliojo jodo
itakos (dozé 2 mg J/1 1 H,O) 19 ir 26 savaiiu amziaus visty dedekliu
kraujyje minéto hormono kiekis padidéjo atitinkamai 20,33 ir 21,58 proc.
(p<0,05).

Stabilusis jodo priedas (dozé 0,5 mg J/1 1 H,O) turéjo itakos lipiduy
kiekiui dedekliy kraujo serume: 19 ir 26 savaiéiy amziaus visty dedekliy
bendryjy lipidy kiekis kraujyje sumazéjo atitinkamai 1,68 ir 1,77 proc.,
lyginant su kontroline grupe (p<0,05). Didesnj poveiki 19 ir 26 savaifiy
amziaus visty dedekliy kraujyje bendryjy lipidy sumazéjimui turéjo didesné
stabiliojo jodo papildo dozé (2 mg J/1 1 H,0), $is sumazéjimas sudaré 1,98 ir
2,83 proc., lyginant su kontroline grupe (p<0,05). Tyrimo duomenys rodo,
kad tiek 19, tiek 26 savai¢iy amziaus visty dedekliy kraujo serume
tigliceridy kiekis sumazgjo, lyginant su kontroline grupe. Visty dedekliy,
kurios gavo geriamojo vandens, praturtinto stabiliuoju jodo priedu (doze 0,5
mg J/1 1 H,0), kraujyje trigliceridy sumazéjo taip: 19 savaiciy — 2,01 proc.,
0 26 savaiCiy — 2,24 proc. (p<0,05). D¢l didesnés stabiliojo jodo dozés
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(2 mg J/1 1 H,O) 19 ir 26 savai¢iy amziaus visty dedekliy kraujyje
trigliceridy kiekis sumazéjo atitinkamai 4,36 ir 3,85 proc. (p<0,05).

Visty dedekliy, girdytu vandeniu, praturtintu stabiliojo jodo priedu
(0,5 mg J/1 1 H,0), kiauSiniy masé, baltymo ir trynio masé buvo artima
kontrolinei grupei. Sios grupés kiauginiy tryniuose susikaupé jodo daugiau:
19 savai¢iy — 72,97 proc., o 26 savaiciu — 100,54 proc. Visty dedekliy,
girdyty vandeniu, papildytu stabiliuoju jodu (2 mg J/1 1 H,0), kiauSiniy
tryniuose nustatyta jodo daugiau nei kontrolinéje grupéje: 19 savaiciy —
256,43 proc., 0 26 savai¢iy — 244,10 proc. (p<0,05). 19 ir 26 savaiéiy visty
dedekliy kepenyse dél stabiliojo jodo priedo (0,5 mg J/1 1 H,O) poveikio
jodo nustatyta atitinkamai daugiau: 71,57 ir 83,91 proc. Visty dedekliy,
kurios su geriamuoju vandeniu gavo 2 mg J/1 1 H,O, kepenyse jodo
susikaupé daugiau: 19 savaic¢iu — 104,90 proc., o 26 savaiciy — 109,20 proc.
(p=0,05). Termiskai apdorojus visty dedekliy kiauSinius patiriami mazesni
stabiliojo jodo nuostoliai: virtuose kiausiniy tryniuose sumazéjo jodo 38,09
proc., o keptuose tryniuose — 59,67 proc., lyginant su kontroline grupe.

Stabiliojo sauso jodo priedo ,Jodis“ jtaka viSty dedekliy
zootechniniams, biocheminiams ir fiziologiniams rodikliams bei
kiauSiniy maistinéms savybéms

Dél stabiliojo jodo priedo ,,Jodis* (1 mg J/1 kg lesaly) itakos 43-51
savaifiy visty déslumas buvo intensyvesnis 5,86 proc., lyginant su
kontroline grupe. Dedekliy, gavusiuy 4 mg J/ 1 kg lesaly, nustatytas
intensyvesnis déslumas 4,19 proc., nei kontrolinés grupés. Dél stabiliojo
jodo priedo ,Jodis“ (1 mg J/1 kg lesaly) lesaly sanaudos 1 kg kiauSiniy
masés gauti sumazejo 0,48—1,83 proc., lyginant su kontroline grupe. Visty
dedekliy, gaunanciy stabiliojo jodo prieda ,Jodis“ (4 mg J/1 kg lesaly),
lesaly sanaudos buvo artimos kontrolinei grupei. Stabiliojo jodo priedas
HJodis“ (1; 4 mg J/1 kg lesaly) turéjo teigiamos itakos visty dedekliy
gyvybingumui: iSsaugojimas buvo geresnis 51 savaités dedekliy atitinkamai:
4; 5 proc., lyginant su kontroline grupe.

Stabilusis jodas (1; 4 mgl/1 kg lesaly) turéjo itakos skydliaukés hormony
kiekiui 51 savaités visty dedekliy kraujyje: laisvojo tiroksino (LT 4) kiekis
padidéjo atitinkamai 9,04; 26,1 proc., o laisvojo trijodtironino (LT 3) kiekis
padidéjo 6,45; 19,35 proc., daugiau, palyginti su kontroline grupe (p<0,05).
Skydliauke stimuliuojanc¢io hormono (TSH) kiekis sumazéjo 14,28-28,57
proc., lyginant su kontroline grupe (p<0,05).

Nustatyta, kad bendras cholesterolio kiekis bandomosiose grupése
(stabiliojo jodo priedas ,,Jodis“, dozé¢ 1; 4 mglJ/1 kg lesaly) buvo mazesnis
31,11; 48,89 proc. nei kontrolinés grupés visty kraujo serume (p<0,05).
Trigliceridy kiekis bandomyju grupiu visty kraujo serume buvo maZzesnis
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nei kontrolinés grupés pauksciy, Sis sumazéjimas dél stabiliojo jodo priedo 1
mglJ/1 kg lesaly sudaré 44,06 proc. (p>0,05), o dél 4 mg/1 kg lesaly — 68,25
proc. (p<0,05).

D¢l stabiliojo jodo jtakos (1; 4 mgl/1 kg lesaly) dedekliy bendryjuy
baltymu kiekis buvo didesnis 25,42; 35,64 proc., nukleortigs¢iy — 10,29;
13,12 proc., lyginant su kontroline grupe (p<0,05). Tyrimuose nustatytas
albuminy kiekis ir globuliny frakcijos visty kraujo serume atitiko fiziologing
norma.

Didesnis B — gliukanazinis aktyvumas nustatytas dél stabiliojo jodo
Jodis“ 1; 4 mgl/1 kg lesaly paukséiy virSkinamajame trakte atitinkamai
31,23; 69,97 proc., lyginant su kontroline grupe. Amilolitinio ir proteolitinio
aktyvumo skirtumai visose visty dedekliy grupése buvo artimi kontrolinei
grupei. Ksilanazinis aktyvumas dél stabiliojo jodo ,Jodis* 1; 4 mgl/1 kg
lesaly nustatytas didesnis, palyginti su kontroline grupe, atitinkamai: 2,5; 1,5
karto.

D¢l stabiliojo jodo papildo (1; 4 mgl/1 kg lesaly) poveikio nustatytas
geresnis jodo kaupimasis visty dedekliy kiauSiniuose 24,14 proc. (p<0,01).
Stabiliojo jodo papildas ,,Jodis* (4 mg J/1 kg lesaly) visty dedekliy lesaluose
tur¢jo itakos kiauSiniy maistinéms savybéms: padidéjo sausyju medziagy
kiekis kiauSiniy trynyje 2,03 proc., zaliyjuy baltymy kiekis 0,37 proc., o
zaliyjy riebaly kiekis kiausiniy baltyme sumazéjo 0,21 proc., lyginant su
kontroline grupe.

Atlikus gamybini bandymy patikrinima, nustatytas geresnis jodo
kaupimasis visty dedekliy kiauSiniuose dél stabiliojo jodo priedo ,,Stabilusis
jodas vandenyje* itakos (dozé 2 mg J/1 1 H,O), lyginant su kontroline grupe.
Kontrolinés grupés visty dedekliy tryniuose nustatyta jodo 37,2 ng/100 g
produkto, o bandomosios grupés visty dedekliy tryniuose — 122,05 pug/100 g
produkto. D¢l stabiliojo jodo papildo jtakos jodo susikaupé daugiau visty
dedekliy tryniuose 228,09 proc. (p<0,05).
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ISVADOS

1. Stabiliojo jodo priedas ,,Stabilusis jodas vandenyje“ turéjo itakos
vis€iuky broileriy zootechniniams, kraujo biocheminiams rodikliams,
skydliaukés morfologijai ir jodo susikaupimui vis¢iuky broileriy raumenyse
ir kepenyse:

1.1. geriausiai augo visciukai broileriai, su vandeniu gave 0,5 mg J/1 1
H,O stabiliojo jodo priedo: gyvasis svoris padidéjo 3,36 proc. (p<0,01),
lesaly sanaudos 1 kg priesvorio gauti sumazéjo 1,10 proc., lyginant su
kontroline grupe;

1.2. dél stabiliojo jodo priedo (5 mg J/1 1 H,O) keitési vis¢iuky kraujo
biocheminiai rodikliai: 38,10 proc. (p<0,001) padidéjo skydliaukés hormono
laisvojo trijodtironino (LT 3) kiekis, 11,93 proc. (p<0,05) padidéjo
nukleortig§¢iy kiekis, o hormono laisvojo tiroksino (LT 4) sumazéjo 2,06
proc. (p<0,05), bendryjy lipidy sumazejo 3,18 proc. (p<0,05), trigliceridy
kiekis sumazéjo 5,51 proc. (p<0,05), lyginant su kontroline grupe;

1.3. rySkiausi skydliaukés morfologiniai pakitimai buvo nustatyti dél
5 mg J/1 1 H,O ,,Stabilusis jodas vandenyje* priedo itakos;

1.4. dél stabiliojo jodo priedo (dozé 5 mg J/1 1 H,O) visciuky
kepenyse jodo susikaupé 118,33 proc., o mésoje — 76,01 (p<0,001) proc.
daugiau, lyginant su kontroline grupe.

2. Stabiliojo jodo sausas priedas ,,Jodis“ turéjo itakos visciuky broileriy
augimui, kraujo biocheminiams rodikliams, skydliaukés funkcijai ir jodo
susikaupimui vis¢iuky broileriy kepenyse ir raumenyse:

2.1. geriausiai augo visCiukai, su lesalais gave 1 mg J/1 kg lesaly
sauso stabiliojo lesaly priedo ,Jodis*: gyvasis svoris padidéjo 5 proc.
(p=0,05), lesaly sanaudos 1 kg priesvorio gauti sumazg¢jo 1,04 proc.,
lyginant su kontroline grupe;

2.2. dél lesaly priedo ,,Jodis* (5 mg J/1 kg lesaly) bendryju baltymy
kiekis vis¢iuku kraujyje daugiausiai padidéjo 7,30 proc. (p<0,05), lyginant
su kontroline grupe, o bendryjuy lipidy ir trigliceridy kiekis sumazéjo
atitinkamai 6,75 proc. ir 12,15 proc., lyginant su kontroline grupe (p<0,05);

2.3. veikiant sausam stabiliojo jodo lesaly priedui ,,Jodis* (5 mg J/1
kg lesaly) 42 dieny visciuky kepenyse jodo susikaupé 137,36 proc. (p<0,05)
daugiau, o mésoje — 139,90 proc. (p<0,01) daugiau, lyginant su kontroline
grupe. Dél stabiliojo jodo priedo ,,Jodis" bandomyju grupiy gaidziuky ir
vistai¢iy kriitinés raumenyse nustatytas didesnis sausyju medziagy, baltymu
ir mineraliniy medziagy kiekis, o riebaly kiekis nustatytas maZzesnis.
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3. Stabiliojo jodo priedas ,,Stabilusis jodas vandenyje* tur¢jo jtaka visty
dedekliy kraujo biocheminiams rodikliams, skydliaukés funkcijai, jodo
susikaupimui visty dedekliu produkcijoje:

3.1. didziausia itaka turéjo stabiliojo jodo priedo dozé 2 mg J/1 1 H,O,
bendryjy lipidy ir trigliceridy visty dedekliy kraujyje sumazéjo atitinkamai
2,83 ir 3,85 proc., lyginant su kontroline grupe (p<0,05). Laisvojo tiroksino
(LT 4) ir laisvojo trijodtironino (LT 3) nustatyta atitinkamai 18,89 ir 20,95
proc. daugiau, lyginant su kontroline grupe (p<0,05);

3.2. visty kiauSiniy tryniuose jodo nustatyta 250,26 proc. daugiau nei
kontrolingje grupgje, o kepenyse — 107,05 (p<0,05) daugiau nei kontrolin¢je
grupéje. TermiSkai apdorojus visty dedekliy kiauSinius patiriami mazesni
stabiliojo jodo nuostoliai: virtuose kiausSiniy tryniuose jodo prarasta 38,09
proc., o keptuose — 59,67 proc. maziau, lyginant su kontroline grupe.

4. Stabiliojo jodo sausas priedas ,Jodis“ turéjo jtakos visty dedekliu
organizmui, kiauSiniy maistinéms:

4.1. stabilusis jodas vistu dedekliy désluma intensyvino 5,02 proc.,
dedekliy iS§saugojimas buvo geresnis 4-5 proc., lyginant su kontroline grupe;

4.2. dél stabiliojo jodo (4 mgl/1 kg lesaly) hormono laisvojo tiroksino
(LT 4) kiekis dedekliy kraujyje padidéjo 26,1 proc., hormono laisvojo
trijodtironino (LT 3) — 19,35 proc., o skydliauk¢ stimuliuojan¢io hormono
(TSH) kiekis sumazéjo 28,57 proc., lyginant su kontroline grupe (p<0,05);

4.3. bendras cholesterolio kiekis sumazéjo 48,89 proc., o trigliceridy
— 68,25 proc., lyginant su kontroline grupe (p<0,05). Bendryju baltymy
kiekis padidéjo 35,64 proc., nukleortigs€¢iy — 13,12 proc., lyginant su
kontroline grupe (p<0,05);

4.4, nustatytas geresnis jodo kaupimasis visty dedekliuy kiauSiniuose:
jodo rasta 196,55 proc. (p<0,001) daugiau, lyginant su kontroline grupe;
sausyju medziagy kiekis kiauSiniy trynyje padidéjo 2,03 proc., zaliyju
baltymuy — 0,37 proc., o Zaliyju riebaly kiekis kiausiniy baltyme sumazéjo
0,21 proc., lyginant su kontroline grupe.
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