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Abstract

The present work studies the effect of seleniun) (Beamino acids content in barley after soakingirgr in
solutions with different sodium selenate conceitrst

Barley Hordeum vulgard..) grains were soaked in sodium selenate solstwith selenium concentration 1, 5,
10, 25, 50, 100 and 200 mg for 5 days. Grains soaked in dionised water weesl s control. Content of
amino acids after germination was determined byofuattic Amino acid Analizator (AAA) T339 (Microtechn
Praha).

Comparing content of separate amino acids aftekisgagrains in control solution and solutions wifle
additives, we obtained that influence of Se dep@mdapplied Se concentration. The highest incrgagiamino
acids content we observed regarding Valine — atodBeentration 50 mg‘land Methionine — at Se concentration
5 mg [*. Se concentration 100 mg bives increasing of 7 amino acids (Threonine, rigeriGlutamic acid,
Glycine, Alanine, Leucine, Lysine). The highest ligmp Se concentration 200 mg promotes increasing of
content of Tyrosine and Phenilalanine.

Selenium additives promote increasing of contertllahvestigated amino acids, excepted Isoleucine.

We can conclude that selenium influences the fognoinamino acids in barley grains during germimatmd it
depends on Se concentration in solution.
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Introduction

The barley KHordeum vulgare ). grain, like other cereals, contains different cleahi
compounds—carbohydrates (78-83 g 18ppyoteins (8-15 g 100, lipids (2—-3 g 100 Q),
minerals (2-3 g 1009, and small quantities of B-group vitamins, indhglthiamine (B),
riboflavin (By), nicotinic acid, and pyridoxine @B as well as panthothenic acid, biotion, folic
acid, and vitamin E (5-6 g 100"g(MacGregor, Fincler, 1993). These componentsigeov
valuable nutrients required by humans and also domanimals.

Barley is known for its high content of dietarydit which has been shown to lower plasma
cholesterol, reduce glycemic index, and reduce oifskolon cancer (Andersoet al., 1990;
Jadhawet al, 1998, Slaviret al,, 2000).

Barley contains all the known tocols (tocopferotsl @ocotrienols) (Peterson, 1994). The
concentration ofi-D-tocotrienol, known as an inhibitor of cholestesynthesis in liver of
experimental animals, is higher in barley thantimeo grains. A second cholesterol inhibitor,
a-linoleic acid, has also been found among the padéty acids. The recently recognized
involvement of antioxidant compounds in preventihg formation of carcinogens from
precursor compounds has directed attention to $acley compounds as phenolic acids,
phytin, vitamin E, proanthocyanidins, and catecliiavinet al, 2000).

Barley is also a good source of B-group vitaminspeeially thiamine, pyridoxine,
pantothenic acid, as well as biotin and folacin.ogfihorus, potassium, and calcium
predominate among the barley mineral componentsy@opedia of grain science, 2004).
Cereal grains provided 45% of our total proteiraket Genotype, environment, and growing
conditions affect the amount of protein in kerr&rotein quality is mostly dictated by amino
acid content and digestibility. The apparent protdigestibilities in cereals range from
80-90% (Encyclopedia of grain science, 2004).

The distribution of various chemical constituerdsnbt uniform throughout the component
tissues of barley grains. The husk and pericag,two outermost and protective tissues of
barley grain, consist primarily of cellulose, hesaiiglose, lignin and lignans. The embryo is
rich in protein (34 g 1007}, lipids (14-17 g 100y, ash (5-10 g 100, sugars (sucrose
15 g 100 &) (Encyclopedia of grain science, 2004).

For all cereals, the most limiting amino acid isihe. The next most limiting amino acids are
tryptophan and threonine.
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Amino acids are used both metabolically, as bugdlocks for protein biosynthesis, and
catabolically, as energy sources. Catabolism forstmamino acids proceeds through
transamination pathways; the exceptions are lysamel threonine. Specific enzymes
catabolize these nutritionally limiting amino acidereonine dehydratase acts on threonine
and lysine ketoglutarate reductase on lysine (Sheatral 1994, Encyclopedia of Grain
Science, 2004).

Although selenium (Se) is not an essential elerfanplants, it is an essential micronutrient
for both humans and animals. More then 20 diffesaténoproteins have been characterized,
including glutathione peroxidases and thioredoxgductase, which are involved in
controlling tissue concentrations of highly reaetwxygen-containing metabolites (Forduce,
2005). The consumption of food provides the priatimute of Se intake for the general
population.

Average Se concentration in cereals amounts 0.G&gh of grain dry matter, ranging from
0.006 to 0.122 mg Ky for barley 0.06 mg K§ for wheat 0.011 mg kgon the average
(Morris, Levander, 1970).

Low dietary ingestion of Se has been assumed tdribate to an increased risk of
cardiovascular disease and cancer and to promteetimus viral diseases related to heart
disease and AIDS. It is known that human body ghadntain 5-20 mg of Se (Combs,
2001). The Latvian reference nutrient intake foiisS@0pg day* (Ministry of Welfare, 2001).

In the present work, the process of sprouting v&esiuo enrich selenium in barley Sprouting
additionally improves the nutritional value of seefbr example, by a higher vitamin content,
a better quality of protein, and some other paramsefLintschinger et al., 2000). Sprouting
grains causes increased activities of hydrolytyares, improvements in the contents of total
proteins, fat, certain essential amino acids, tet@jars, B-group vitamins, and a decrease in
dry matter, starch and anti—nutrients. The incréasstents of protein, fat, fibre and total ash
are only apparent and attributable to the disamearof starch.

However, improvements in amino acid compositiongrBup vitamins, sugars, protein and
starch digestibilities, and decrease in phytatespaatease inhibitors are the metabolic effects
of the sprouting process.

The present study investigates the influence @rsein additives on changes of amino acids
content during barley grains germination using sohs with different selenium
concentrations.

Materials and Methods

The research was performed at the LaboratorieeoDepartment of Chemistry at the Latvia
University of Agriculture and at the Laboratory Biochemistry and Physiology of Animals
at the Institute of Biology of University of Latvia

The barley grains were germinated for 5 days. Grél®0 g) were soaked in 500 ml of
solutions containing 1, 5, 10, 25, 50, 100 and g@PI* of selenium in form of selenate at
ambient temperature of 18+2 °C for 6 h. The sofutias then drained off and samples were
germinated for 5 days under natural light condiiat 18+2 °C. Every 24 h the grains were
moistened with corresponding solution and carefudlyaken. Control sample without
selenium additives was prepared for comparisorbtdined results.

After germinating all grains, which were soakedsglenium-containing solutions, 3 times
were washed with 500 ml deionized water to prewemtamination of the surface of grains
with the solution containing selenium. After thtkite grains were put into plastic packs and
stored at —18 °C in a freezer for 24 h, then dégrhgdried and ground.

The content of amino acids was determined using 8O®fficial Method 985.28 with
Automatic Amino Acid Analyzator T339 (MicrotechnaaRa).

The germination was performed in duplicate andysmsilwas carried out in triplicate. The
data given here are the mean values of the measatem
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Results and Discussion

Sprouts are rich in digestible energy, bioavailabitamins, minerals, amino acids, proteins,
beneficial enzymes and phytochemicals, as thesewegessary for a germinating plant to
grow. These nutrients are essential for human thealt

Nutritive value of proteins is determined by amimcid content, especially the quantity of
essential amino acids. Laboratory studies have stidhat selenium additives have influence
regarding the content of essential amino acids.

The data of changes of essential amino acids comtdrarley grains after germination using
solutions with different selenium concentrationshewn in Figurel and 2.
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Figure 1. Content of essential amino acids at Semeentrations 1, 5 and 10 mg'
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Figure 2. Content of essential amino acids at Sermzentrations 25, 50, 100 and 200 m'gll

Analysing obtained results we can see that seleradditives promote changes of amino
acids content in barley grains, and it depends enc@ncentration. For, example, Se
concentration 5 mg™l promotes the highest increasing of Methionine jMmintent. Se
concentration 50 mg'l promotes increasing of Valine (Val), but concetiora 100 mg 1
promotes increasing of Threonine (Thr), LeucineujLand Lysine (Lys) contents in barley
grains. As mentioned above, the most limiting amawds for cereals are lysine and
threonine. After 5 days germination using solutivith selenium concentration 100 mit is
possible to increase the content of these amirdsafor 16.2% (Lys) and for 22.7% (Thr).
The highest applied Se concentration 200 thgrbmotes increasing of Phenilalanine (Phe)
and Tyrosine (Tyr) contents. Different concentnagsiaf Se promote changes of all essential
amino acids content except Isoleucine (lle).
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Figure 3 and Figure 4 show the changes of non—akamino acids content in barley grains
after germination using solutions with differentesgéum concentrations.
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Figure 3. Content of non-essential amino acids aeSoncentrations 1, 5 and 10 mg'|
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Figure 4. Content of non—essential amino acids aeS
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The obtained results are very similar regardingeetsasl amino acids. As we can see, all
applied Se concentrations promote increasing @stigated non—essential amino acids and it
depends on Se concentration. For example, the fotie dowest applied Se concentrations —
5 mg I* promotes increasing of Aspartic acid (Asp), buttBacentration 10 mg‘lpromotes
the highest increasing of Arginine (Arg). Se corication 100 mg 1 promotes the highest
increasing of 4 non—essential amino acids: Se&®s)( Glutamic acid (Glu), Glycine (Gly)
and Alanine (Ala). Only the highest applied Se @mmtion 200 mg1 didn't increased the
content of investigated amino acids.

Conclusions

1. It is possible to change the content of amino adidsbarley grains after 5 days
germination using Se containing solutions.

2. Se additives promote increasing of content ofralestigated amino acids except content
of Isoleucine.

3. Se influences the forming of amino acids in bartggins during germination and it
depends on Se concentration.
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