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I.BACKGROUND AND AIMS OF THE PH.D. STUDY

Diet-related disorders are one of the disease grdbpt have the highest morbidity and
mortality worldwide (SATIA, 2009), still consumerglo not exactly know the
recommendations of healthy diet. It is difficult itderpret all of the food claims, although,
more and more people think that it is important #vely try to understand this claims. They
became more concerned about their health and pag attention to the healthiness of their
diet. These trends set up new challenges for tle fodustry: food companies need to
develop new products that have beneficial effenthuoman organism.

Meat has an important role in balanced diet; ittaims essential amino acids in right quantity
and ratio. Furthermore, it contains a lot of miaroients as well, for example zinc and iron
(SANTAELLA et al., 1997). One of the most valuab}pes of meat is lamb meat, which can
support the prevention of colorectal polyps anaicama (KOTZEV et al., 2008).

The situation of sheep industry in Hungary is utufoately not reflecting the excellent
geographical facility of the country. Sheep meathis least consumed meat in Hungary as
well in the European Union. In order to develos theéctor, we have to improve the efficiency
of production by monitoring and improving animahlig.

The hydrogen breath test is a simple, non-invaaivé inexpensive method for estimating
small bowel transit time, detecting the existentexxzess bacteria in the small intestine and
demonstrating carbohydrate maldigestion or maladtor (WASHABAU et al., 1986). The
rationale of hydrogen breath tests is based orconeept that parts of the gas produced by
colonic bacteria fermentation diffuse into the lloand is rapidly excreted by breath
(D’ANGELO et al., 2013). One of the exhaled subs&mis hydrogen, which can be
measured relatively easily with the help of handsakh test devices. Hydrogen in the exhaled
air only generated during anaerobic metabolismsequently, the hydrogen measured in the
exhaled breath sheds light on the quantity andrétabolic activity of anaerobic bacteria in
the gut (MASTROPAOLO and REES, 1987). Unabsorbetiady carbohydrates which reach
the colon are metabolized by bacteria to hydrogeathane and short chain fatty acids
(GASBARRINI et al., 2009). Hydrogen measuremenbigtinely used in human medicine to
investigate gastrointestinal function. Until nowitlé is known about the patterns of breath
hydrogen excretion in suckling lambs. Importanfipstnatal growth in ruminant animals is
divided into two physiologically distinct stagestet preruminant phase (milk-fed) and the

postweaning ruminant phase. In the first phaseditdpestive system is comparable to the ones



in monogastric animals or humans, and later, weasiimulates rumen development and
microbial fermentation (BELLVER et al. 1995). Asethydrogen concentration measured in
the exhaled air is always a reflection of the mafsbacteria and of the bacterial metabolic
activity in the intestines, hydrogen breath test t® a useful method for screening and
investigating the suckling lambs’ intestinal headiid fermentation. Intestinal health of the
lambs is a very serious point and a ,weak link’idgmursing the animals.

Raisers have to focus not just on weight contral animal welfare, but developing healthy
and popular food as well, to support the boostt@ep industry. Lamb meat has special
contain, so it is a good material to increase adiise components via feeding.

Human organism needs a lot of minerals and traematts to normal functions. From the
important minerals magnesium (Mg) is an essentrd tr the human body; it plays an
important role in the regulation of cellular proses and functions as a cofactor of enzymes
involved in energy metabolism. Many enzymes catatyz phosphorylation and
dephosphorylation reactions are activated by themdtion of MgATP? complexes.
Magnesium deficiency often correlates with altenasi in carbohydrate homeostasis, or with
cardiovascular diseases. In addition, hypomagnesaeas been reported to induce anaemia,
reduce osmotic fragility, lead to echinocytosisgrease susceptibility of red blood cells
(RBCs) to free radical injury, and enhance oxidatsiress. Magnesium supplementation is
used to decrease the symptoms of stress and prineiseases caused by stress, such as
depression, sleeping disorders, headache and pnkgt has effect on the central nervous
system, so it also improves learning skills and mgm(VIRAG et al., 2011). Some
epidemiological studies have suggested that adequnagnesium intake also reduces risk of
development of type 2 diabetes (SALES et al., 2011)

One of the essential trace elements is seleniumn &xenium is an essential trace element,
which is necessary for the synthesis of severdkprs, such as glutation peroxidase, deiodase
and thioredoxin reductase as well. Glutation pdeages play a role in reducing hydrogen
peroxide and lipid peroxides to harmless produtttereby dampening the propagation of
damaging reactive oxygen species. Se deficienagh&acterized by several pathological
conditions, such as growth retardation, skin lesidmair loss, visual defects, reproductive
disorders, pancreas atrophy and dystrophy of meastle as well as an increase of immature
erythroid cellular elements. Plant foods are thgomdietary sources of Se, consequently, the
Se content of meat depends on the Se content sbthim which plants are grown on animals

are raised.



In the present study, we measured the breath hgdrogxcretion in dorper lambs,

furthermore, we supplemented the drinking watemefino lambs with Mg and Se in order to
develop a healthy food. We observed the healthrabk during the study period, investigated
the quality of meat, assessed the beneficial effetits consumption for human health, and

evaluated the changes in consumers’ attitude.

AIMS

The aims of this study were:

- to assess the patterns of breath hydrogen excrigtitambs before and after feeding
ewe's milk, and to evaluate pathological and/orspiiggical alterations in lambs’

gastrointestinal function.

- to investigate the effects of magnesium and sehenswpplementation on animal

health and the quality of carcass.

- to measure the magnesium and selenium level o from supplemented lamb

groups.

- to assess, whether magnesium or selenium supplatieento lambs can change the

fatty acid ratio of meat.

- to investigate, whether magnesium or selenium sup@htation to lambs can
influence the quality of meat (color, taste, poptyatoughness) or the health status of

consumers.

- to evaluate the consumers’ attitude to lamb medtassess the changes during the

study period.



II.LMATERIALS AND METHODS

2.1.Breath hydrogen measurement

Animals

A total of 52 black head dorper breed lambs weptuged in the study. The age of study
group was 15.4 £ 1.6 days, and their weight wa8 &.%.74 kg. All animals were considered
healthy according to veterinary clinical examinatiodNo animal had evidence of systemic
disease or had received antibiotics in two weelksr go the study. The animals and their
dams were kept on an experiment farm. The lambg Vet ewe’s milk only. The mother

animals were fed separately from their lambs thosls had no access to solid feed.

Breath collection and sampling

Breath samples were collected by using portablatbréydrogen monitor device (Gastro
Gastrolyser, Bedfont Scientific Ltd., RochesternKeME1 3QX, England). The collection
system composed of flatpak mouthpiece, D-piecesnfask and Y-piece. According to the
lambs face and mouth size, appropriate facemaskuses. The facemask was fitted towards
the lambs’ mouth, and they were allowed to breatbemally through the mask for 30
seconds. The instrument measures hydrogen contentia parts per million (ppm) in
concentration range 0-500 ppm. Before use, the dggar monitor was calibrated with
Bedfont 100 ppm hydrogen in air gas.

Before the day of measurements, the lambs were edeiom their dams for 12-14 hours
overnight fasting. The first measurement was paréat before the dams were allowed to
breast-feed their lambs. The feeding took 30 msyutkereafter the lambs were separated
again from their dams, and we carried out the stteneasurement, which was followed by
two further measurements with 30 minutes interval.

There was a two-week follow-up after the measurdsjein order to assess the
gastrointestinal health of the lambs. The vet daemeral clinical examinations and
investigated the clinical sings of diarrhea inlathbs daily.

2.2.The selenium and magnesium supplementation fdambs on quality of meat and
consumers’ health

In the study, we enrolled 51 lambs from the Rededarstitute of Karcag of the University of
Debrecen. The lambs were divided into three studgums: Group 1 received no
supplementation, Group 2 got magnesium (in a fofrMgO), and Group 3 got selenium
supplementation. We supplemented lambs with nalemisen form (ESZENYI et al., 2011),
because of its low toxicity (BENKO et al., 2012)heT health status of the lambs was



followed-up regularly by a vet. After slaughteritige animals, we collected meat (sirloin)
samples of ten animals from each group and analtdacid ratios. We also measured the
selenium and magnesium content of the ready-toneat.

Thirty-nine healthy volunteers consumed the stushdffrom lambs prepared at the university
restaurant managed by Bukkvidéki Vendéglatd Litdbd-dishes were made of a variety of
cooking process according to a healthy nutritiame individuals ate study food (150 g meat +
garnish) for lunch three times a week (Monday, WWsdiay, Friday) for 6 weeks.

The subjects were randomly divided into three apoading groups and they were
blind to study food type. We analysed the changegeneral physical state, blood parameters
and gastrointestinal health, as well as the attitodstudy food of the healthy participants.

Animals and supplementation

Fifty-one newborn Hungarian Merino lambs were rantyoallocated into 3 groups. Lambs in
Group 1 (n=16; 9 males, 7 females) drank non-madaied drinking water. Lambs in Group 2
(n=18; 9 males, 9 females) was watered with MgQched water only at a concentration of
0.6 g/LMgO. Lambs of Group 3 (n=17; 9 males, 8 females) lenium nanopatrticles,
which were mixed into drinking water at a concetndraof 20 pug/L. Importantly, a mono-diet
system was applied. The experimental diets werendtated to meet the nutritional
requirements for lambs. The lambs drank the studlykdonly ad libitum until they were
slaughtered with an average live animal weight &f121 + 2.983 kg (86 + 3 days of age,
mean = SD). A lamb drinks approximately 2.2 L wataily; consequently, the study animals
were supplemented with circa 1.32 g Mg in Groupm@ 44 jug Se in Group 3 daily.

All animals were considered healthy according tiesreary clinical examination. None of the
animals had evidence of systemic disease or ret@ngbiotics during the study.

Table 1: The lamb groups and the quantity of supplementation

n=>51 Supplementation in 2.2 L water
Groups . :

FIM (animal weight 30 kg)
Group 1. 719 No supplementation
Group 2. 9/9 1.32g Mg
Group 3. 8/9 44 ug Se




Evaluation of carcass

The qualification of carcass was made on the bafsike statute ,vidékfejlesztési miniszter
139/2011. (XIl. 22.) VM rendelete vagojuhok vagaani mirdsitésél és kereskedelmi
osztalyba sorolasarél szolé 16/1998. (1V.3.) FMdedat modositasarol és a 16/1998. (IV.3.)
FM rendelet”.

Laboratory analyses of the meat

Meat samples were collected after the slaughtdromg ten randomly selected lambs of each
group. We investigated the fatty acid content aibbameat (sirloin) with gas chromatography
(5890 Series Il GC, Hewlett-Packard Company, Palw,ACA, USA) according to ISO
standard 5508 (1995).

For the measurement of Se and Mg, we used 23 sampteady-to-eat meat from each food
groups. Se levels were determined with MilleniumrivieAtomic Fluorescence Spectometer
(P S Analytical, Kent, UK). Mg contents were measuwith Thermo Scientific ICE 3000
Atomic Absorption Spectometer (Thermo Fisher Sdieninc., Waltham, MA, USA).

Healthy consumers

Thirty-nine healthy individuals (24 females and ifales, mean age: 37.79 + 8.96 years,
range: 19-55) were enrolled in the study. They veetected on a basis of an interview carried
out by a dietician in order to evaluate their digtaabits and ensure appropriate homogeneity
of consumers groups. Exclusion criteria were thkowics: a) any chronic diseases b)
pregnancy or lactating c) recent history of alcohimlise d) use of any dietary supplements e)
aversion to lamb meat or their products f) follonealy specific diet, such us vegetarian,
vegan, macrobioticSubjects were instructed to maintain their normatady and lifestyle
habits during the six-week-long study period.

Participants were randomly divided (by using a cotep random number generator) into
three groups according to the study diet. The sibjsere blind to the type of study food.

The individuals in lamb meat group (Group L; n=18feived meat of untreated lambs
(Group 1), the magnesium group (Group Mg; n=13)scomed the meat of lambs with
magnesium supplementation (Group 2), while selengroup (Group Se; n=13) received
meat of lambs treated with selenium (Group 3).

Informed written consent was obtained from the thgalvolunteers enrolled in the
investigation, and the study has been approvedhd®yEthics Committee of the University of
Debrecen and the Policy Administration Service®oblic Health of the Government Office



of Hajdu-Bihar County (protocol number: FLO1_ 2018). experiments carried out were in

compliance with the Declaration of Helsinki.

Clinical and laboratory investigations
We evaluated the height (mean: 171.77 £ 9.09 crd)banaly weight (mean: 73.77 £ 17.9 kg)
of the patients to calculate body mass index (BMean: 24.55 + 3.58 kghn Fasting

peripheral blood samples were collected after arroght fasting at the beginning and the
end of the study period. Peripheral blood whiteoliaell count, red blood cell count,
hemoglobin, hematocrit, mean cell volume, mean useplar hemoglobin, mean corpuscular
hemoglobin concentration, red cell distribution thid platelet cell count, mean platelet
volume, platelet distribution width, mean peroxiglasidex, and ratios of lymphocytes,
monocytes, neutrophils, eosinophils and basophi#sewevaluated using an Advia 2120
hematology analyzer (Siemens Medical Solutions Doagics Europe Limited, Dublin,
Ireland). The Cobas 8000 modular analyzer seriexl{& Diagnostics GmbH, Mannheim,
Germany) was used to evaluate blood of participtort€holesterol, high- and low density
lipoprotein (HDL & LDL), triglycerides, c-reactiveprotein, iron, glucose, glutamic-
oxaloacetic transaminase, glutamic pyruvic transase, and lactate dehydrogenase. The
aforementioned analyses were conducted at the Degarr of Laboratory Medicine,

University of Debrecen.

Questionnaires

Participants filled out questionnaires after evemygle study lunch. Questionnaires were
made by a responsible researcher; for the qualifpad 1-3 point scale was used, where 1
represented the worst and 3 the best valle. asked about toughness, taste, smell and
appreciation of study food.

Gastrointestinal health questionnaires were ansiMeegore the beginning and after the end
of study. We investigated the changes in constpatabdominal pain/discomfort, bloating
and diarrhea with a 1-3 point scale.

Finally, by analyzing the questionnaire on consutradrits, we evaluated the changes in the

attitude of subjects toward lamb meat consumption.

Statistical analyses

Statistical analyses were performed using SPS#awt(Chicago, IL, USA) version 20.0. To
assess the distribution of the data Kolmogorov-8avirtest was used. In cases of normal
distribution, we determined mean + standard demieSD) values and used two-sample t-test

for statistical comparison of the experimental dataases of distributions different from that
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of normal, median, minimum and maximum values weaieulated, and Mann-Whitney test
were used. According to the distribution, pairethglkes t-test or Wilcoxon test was used to
evaluate the changes in distinctive human parasietBifferences were considered

statistically significant at p <0.05.



I.RESULTS

3.1.Breath hydrogen measurement

During the follow-up period, clinical signs of dibea developed in six lambs. Therefore we
divided lambs into two groups before the statistieaaluation. Group A consisted of 46
lambs without any signs of diarrhea. The mediaelle¥ baseline breath hydrogen of healthy
lambs (Group A) was 1.00 ppm (minimum: 0.00 ppmximam: 2.00 ppm). We compared
baseline values with the results measured 30 nsrjotedian: 1 (0.00-6.00) ppm], 60 minutes
[median: 1(0.00-7.00) ppm] and 90 minutes afterdtesat of feeding [median: 4 (0.00-7.00)
ppm]. Based on our observations, the elevationréath hydrogen levels became significant
at 60 minutes after feeding €0.004) (Figure 1).

Six lambs showing clinical signs of diarrhea forn@cbup B. In this group we compared
baseline values [median: 7.5 (7.00-8.00) ppm] whih results measured 30 minutes [median:
7.5 (7.00-8.00) ppm], 60 minutes [median: 8 (7.0009 ppm] and 90 minutes after the start
of feeding [median: 9 (7.00-10.00) ppm]. Based an @bservations, the elevation in breath
hydrogen levels became significant at 90 minutesy &eding in Group B (p 0.046) (Figure
1).

10+

Hydrogen (ppm)

g J 01

I 1 I T 1

“min 0 30 60 90 0 30 60 90 +,0.05
Lambs without diarrhea Lambs with diarrhea

Figure 1. Effects of feeding on breath hydrogen levelsealthy lambs
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Interestingly, when we compared the results medsimréhe two animal groups, we found
that lambs in Group B had significantly higher Baeelevels of breath hydrogen compared
to the lambs without any signs of diarrhea<(}®9.001). That significant difference between
Group A and B remained stable at each time potetr &eding, as well (g 0.001) (Figure
1).

3.2.Effects of supplementations on lamb health antthe quality of carcass

The lambs were regularly followed-up by a vet idesrto ensure that all of the animals were
healthy during the study period.

Table 2 shows the muscle mass evaluation and Badtews the tallow mass evaluation on
the basis of S/EUROP system.

Table 2 Muscle mass evaluation on the basis of S/EURGERBY

Muscle mass evaluation on the basis of S'/EUROP
Groups system
U R
Group 1 (Control) 31.25% 68.75%
Group 2 (Mg) 22.22 % 77.77 %°
Group 3 (Se) 58.82 % 41.17 %
ab n<0.05

According to statistical evaluation, there is andigant difference between group 2. and
group 3 (p=0.029). There were no significant ddgfeces between group 1 and group 2 or
between group 1 and group 3 (p>0.05).

Table 3 Tallow mass evaluation on the basis of SIEURCieesy

Tallow mass evaluation on the basis of S'/EUROP
Groups system
1 2 3
Group 1 (Control) 12.50 % 75.00 % 12.50 %
Group 2 (Mg) 0.00 % * 55.55 % * 44.44 % *
Group 3 (Se) 17.64 % 76.47 % 5.88 %

*p<0.05
There is a significant difference between groupritl group 3. (p=0.003). In group 2, there is
higher level of value 3, contrarily in group 3, tbehe highest level of evaluation is value 2.

11



Furthermore, the evaluation of tallow mass in gr@up significantly higher than in group 1
(p = 0.021). There is no significant differencevicetn the evaluation of tallow mass in group
1 and group 3 (p > 0.05).

3.3.Effects of supplementations on meat quality
After slaughtering lambs, we measured the fat guntethe raw meat (sirloin) in each group.
We found significantly higher fat content in the ahef Group 2, compared to the values
measured in Group 1 (14.472 + 3.428 g/100 g v04701.973 g/100 g, respectively, p <
0.001). Similarly, in Group 3, we found significgnhigher fat content than in Group 1
(10.625 £ 4.003 g/100 g vs. 7.004 + 1.973 g/100 9,0.019).
The level of saturated fatty acids (SFA) was sigaiitly higher in the meat from Group 2
compared to the meat from Group 1 (6.696 + 2.071D@/g vs. 3.371 £ 1.076 g/100 g,
respectively, p < 0.001), but between the levebajup 1 and Group 3, there was onlyaa-
significant difference (3.371 = 1.076 g/100 g w.785 = 1.902 g/100 g, respectively, p =
0.056).
Monounsaturated fatty acids (MUFA) were increasethath supplemented group compared
to control group (Group 2: 5.764 + 1.947 g/100 g@soup 1: 2.572 + 0.814 g/100 g, p <
0.001; and Group 3:4.457 £1.233 g/100 g vs. @rR2.572 £ 0.817 g/100 g, p = 0.001).
PUFA were also significantly higher in Group 2, quared to the levels measured in Group 1
(Group 2: 2.011 +1.180 g/100 g vs. Group 1: 0.988522 g/100 g, respectively, p = 0.022);
while Group 3 and Group 1 had similar values (1.488478 g/100 g vs. 0.988 + 0.522 g/100
g, p = 0.346). Figure 2 shows the fat and fattgsacontent in raw meat of each group.
B Group 1. (Control)
: O Group 2. (Mg)

s B Group 3. (Se)

*

g/ 100g of meat

~

(=)

1
Fat SFA MUFA PUFA  *p<0.05

Figure 2: The total fat, SFA, MUFA and PUFA content of rawahin each group
12



We also investigated the ratio between the leveébtal fat and saturated fatty acids, total fat
and monounsaturated fatty acids, and total fat@otgunsaturated fatty acids in each group.
The ratio of MUFA/total fat was significantly highs Group 3, compared to Group 1 (43.27
+5.8% vs. 36.5 +5.04 %, p = 0.014), on the @yt Group 2 did not differ from Group 1

(39.6 £ 6.9 % vs. 36.5 + 5.0 %, p = 0.269). Théombf SFA/total fat and PUFA/total fat

were similar in each group (SFA/total fat: Group48.6 £ 7.9 %, Group 2: 45.6 + 6.1 %,

Group 3: 45.00 = 5.9 %; PUFA/total fat: Group 1.84 4.6 %, Group 2: 14.6 £ 7.9 %,

Group 3: 12.1 + 8.46 %)(Figure 3).

0.8
B Group 1. (Control)

0.7

& Group 2. (Mg)
0.6

B Group 3. (Se)

0.3

0.4

SFA/FAT MUFA/FAT PUFA/FAT *p<0.05
Figure 3: Ratio of SFA and total fat, MUFA and total fattelAUFA and total fat in each
group
As the next step, we measured the levels of setgemuagnesium in the ready-to-eat meat of
each animal group. The meat from control groupshes (150g) contained 35.71 + 13.18 mg
Mg and 12.44 + 5.95 pg Se. This Mg value is 9.58f% e recommended daily intake in the
EU [9] and 22.6 % of Se RDI according to the NatioResearch Council [16]. In Mg
supplemented group there was 37.74 = 9.85 mg Mgy meat (10.06 % RDI), in addition
in Se supplemented group there was 19.96 + 13.22q4§6.3% RDI) in the meat.
The level of Se was significantly higher in the mgi@&en to Group Se, 19.96 + 13.22 ug/150
g compared with the one given to Group L, 12.44955319/150 g (p = 0.011). There were no
significant differences between the groups in l@iéMg (Table 4).
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Table 4: Magnesium and selenium content of the study meédig)lgiven to different groups

of consumers

Magnesium (mg, mean + SD) Selenium (pg, mean = §D)
Group L 35.71+13.18 12.44 +5.95
Group Mg 37.74 +9.85 13.32 £7.93
Group Se 35.24 + 8.62 19.96 + 13.21*

3.4.Clinical and laboratory measurements

At the end of the study, we assessed the body mdseg of the individuals, and found no
significant difference from the values determinétha beginning of our investigation (Group
L: 22.38 + 2.96 kg/m Group Mg: 25.52 + 3.28 kg/fm Group Se: 25.92 + 3.48 kgfn
Additionally, there was no significant differencetiween the blood parameters measured
before the beginning and after the end of the study

3.5.Results of questionnaires
The subjective quality of study food

Based on the result of the food quality questiomadhere was no significant difference
between Group Mg and Group Se, regarding the snelighness, taste and overall
impression of study food. However, consumers eatiag-supplemented meat (Group L)
gave significantly higher rates to all of the invgated parameter, compared to the consumers
of Group Mg and Group Se.

Gastrointestinal symptoms

We found significantly lower incidence of constipat after the consumption period
compared to the beginning values in each groupyetobefore: 1.538 + 0.776 points, after:
1.076 + 0.640 points, respectively, p = 0.034; @rdlg before: 1.769 + 0.599 point, after:
1.000 £ 0.816 point, respectively, p = 0.020; Gr@&sgp before: after: 1.538 + 0.660 points,
after: 1.000 + 0.577 points, respectively, p = 0)0Zhe consumption of study food did not
affect the other investigated parameters (abdonpaial/discomfort, bloating and diarrhoea).

Consumer attitudes toward study food

We also evaluated the questionnaire on consumigndas. Interestingly, 72.22 % of the
volunteers did not eat lamb meat regularly befbeeldeginning of the project. The assessment
shed light on the reasons: 64.28 % of these subjemtild not buy lamb meat in their
environment, 28.57 % found this type of meat topessive, and 7.14 % did not like the taste

of lamb meat. Surprisingly, most of the individualswering that they cannot buy lamb meat
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live in a village (55.55 %), 27.77 % of them inity@and 16.66 % in a small town. We also
construed the data according to the education hinteers. 53.84 % of the participants who
never ate lamb meat were skilled workers and 4%1d them were graduated. In contrast to
consumers who had already eaten lamb meat reglaftye our study, 60 % of this subject
had a university degree and 40 % were skilled warke

We assessed the changes of attitude to lamb meachgroup. In Group Se, 71.43 % of the
consumers declared an improvement in their attitodeamb during the study period, and
28.57 % of them reported no change. In Group Mg8@26 of the consumers found a
positive change in their attitude, while 57.14 %lwm felt no change. In the control Group
L, 57.14 % of the individuals indicated a posittigange, and 42.86 % of them indicated no
change. None of the enrolled individuals reportedsening attitude.

Regarding the long-term plans of consumers, 42.8% #dividuals belonging to Group Mg
plan to eat this food weekly, and 57.14 % of théam phis monthly. In Group Se, 28.57 % of
the volunteers plan to consume lamb meat weekly nd8 % monthly. In Group L, we
observed ratios similar to the ones in Group Seoltantly, there was nobody who wanted to
eat lamb meat more rarely than monthly.

Finally, we evaluated the percentages of individualho would like to prepare a meal from
lamb meat at home. 95.23 % of participants wamhade the study dishes at home, and only
4.76 % had a negative answer.

15



1)

2)

3)

4)

5)

IV.NEW STATEMENTS OF THE THESIS

Based on our observations, the median level of lineséreath hydrogen of

healthy lambs was 1.00 ppm (minimum: 0.00 ppm, maxn: 2.00 ppm). The

elevation in breath hydrogen levels became sigmiti@at 60 minutes after feeding
maternal milk [median: 1(0.00-7.00) ppps+ 0.004)].

During the two weeks long follow-up six lambs showyiclinical signs of

diarrhea. In this group we established the medmrell of baseline breath
hydrogen, 7.50 ppm (minimum: 7.00 ppm, maximumO&pm). The elevation in
breath hydrogen levels became significant at 90utes after feeding maternal
milk in this group [median: 9 (7.00-10.00) ppm,= 0.046)]. That significant
difference between the two groups remained stabéaeh time point (0’ 30’ 60’

90’) after feeding, as welP(< 0.001).

Selenium supplementation in water at a concentraifa20 pg/L Se, can lead to

increased Se concentration in lamb meat with 6@4turing 86 + 3 days.

Selenium supplementation in water at a concentraifa20 pg/L Se, can lead to

increased MUFA ratios in lamb meat during 86 + gxda

Based on our observations, lamb meat containin§619.13.21 pg Se did not
lead to any adverse reaction in the consumers, ahaf the investigated
laboratory parameters remained in normal rangenduhe six week long study

period.
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V.PRACTICAL APPLICABILITY OF THE RESULTS

We measured the level of breath hydrogen of landfere and after feeding
maternal milk. According to our results, the highedth hydrogen level may
indicate an intestinal bacterial overgrowth, so lheath hydrogen monitor could
be a useful method in veterinary medicine as walkthermore our results are

useful as a reference value to other research.

In my thesis | draw attention to importance of salen intake. In Hungary, we do
not have a database about the selenium contenffefedt food. In this study we
measured the selenium content of lamb meat (8.30®% pg/100g), which data

could be a start of a new investigation.

Selenium supplementation in water at a concentraifa20 pg/L Se, can lead to
increased Se concentration and changed fatty atiwin lamb meat during 86 *
3 days.

Supplementation with magnesium in water at a camagon of 0.6 g/L MgO,
cannot lead to increased Mg concentration in laneatnduring 86 + 3 days, but

can increase the tallow ratio of carcass.

In general, Hungarian people eat a very low quatitdm lamb or sheep meat.
Our results supported, that Hungarian people doknotv lamb meat, and they
could have a neutral or even a negative feelingtdwhis type of meat; but upon
tasting it, the positive experience may have a deggact on the former attitude.
The attitude of consumers toward lamb meat imprasigdificantly during the
study period, which highlights that it will be impant to disseminate more
information on healthy foods in the future.

The assessment shed light on the reasons of lot taeat consumption: 64.28 %
of the subjects who do not eat lamb meat could mot lamb meat in their
environment, 28.57 % found this type of meat topemsive, and 7.14 % did not

like the taste of lamb meat.
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