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AND THYME OFFICINAL PLANTS

H. H. DARBINYAN *, H. G. KHACHATRYAN **
Chair of Inorganic and Analytical Chemistry, YSU, Armenia

The content of selenium organic forms in Astragalus and Thyme officinal plants
was determined by means of spectrophotometry method using phenylthiourea as a
reagent. The selenium content estimated spectrophotometrically is equal to:
11750 ugl/kg in Astragalus and 450 ug/kg in Thyme. The amount of selenium in
these plants determined earlier by means of mass-spectrometry method is equal to
12000 pg/kg and 600 pg/kg, respectively.
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Introduction. Recently, owing to the deterioration of ecological conditions
and continuous stress the role of functional products in the food ration of developed
countries raises. The human food is mainly based on technologically treated raw
materials, the intense treatment of which, including conservation, refinement, etc.,
leads to the loss of main vitamins, minerals and other nutrients essential for human
organism.

The appearance of the so-called “civilization illnesses”: chronic fatigue
syndrome, chronic stress, high blood pressure, diabetes, cardiovascular pathologies,
different type of cancers is caused by above-mentioned factors.

Non-uniform distribution of selenium on the Earth’s surface (soil, water, plants)
leads to the formation of regions, where its natural content is surplus or imperfect.
The selenium content in different soils varies in a very wide range — from 10~ to
10% [1, 2]. The content of selenium in human blood is 0.001-0.004 mmol/L [3].

One of the ways to raising human selenium status is the inclusion of selenium-
rich products (Bio-active Additives) in food ration as well as the use of officinal
plants as herbal teas. It is remarkable that recently the opinion of clinicians about
officinal plants has changed dramatically, and now the importance of the latter for
the prevention and protection of population health is emphasized.

Selenocysteine (SeCys) and selenomethionine (SeMet) are the most important
organic forms, which are assimilated by human organism at a level of 95-98%,
whereas inorganic forms may be assimilated only by 10%.
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It is well-known from literary sources that Astragalus officinal plant can
accumulate selenium from soil more selectively compared to many other plants. The
present work is about the quantitative determination of selenium content in
Astragalus and Thyme, growing in the territory of the Republic of Armenia.

Experimental Part. 100.0 mL of 1-10-2 mol/L of stock standard solution of
Se(1V) (selenious acid H2SeO3) was prepared by dissolving 0.07896 g of an accurately
weighed sample of metallic selenium (chemically pure) in saturated nitric acid under
heating conditions. The de-nitration process was carried out with distilled water on a
water bath up to negative reaction of vapors towards diphenylamine. Other standard
solutions of Se(1V) were prepared by appropriate dilution of the initial stock solution.

To prepare 1.5% phenylthiourea (PTU, H2N-CS-NH-C¢Hs) solution,
accurately weighed (1.5 g) re-crystallized substance was dissolved in 100.0 mL of
ethanol. Solutions of hydrochloric and sulfuric acids were prepared by appropriate
dilution of the saturated initial solution.

According to the technique described in [4], phenylthiourea complex of
Se(1V) was obtained and its spectrum was recorded using UV-T60 spectrophoto-
meter. Light absorption maximum is observed at 365 nm.

Aiming to build calibration curve 1.0, 2.0, 4.0, 8.0 mL of Se(IV) standard
solution with a concentration of 0.001 mg/mL were taken in four volumetric flask,
5 mL of 1.5% PTU solution was added and the volume was brought to the mark using
sulfuric acid 6 mol/L background solution. The optical density at a wavelength of
365 nm of each solution was measured and a calibration curve in the optical density
— concentration (A—C) coordinates was built using the data obtained.

The treatment of herbal raw (“Ghazaros” Closed Joint-Stock Company) was
carried out in the following way: 20 g of dry samples of Astragalus and Thyme were
treated with 15 mL of saturated sulfuric acid and settled for 20 min into Ultrasonic
Homogenizer Sound Arrend (MRC) for shredding. Then, under moderate heating
conditions nitric acid was added drop-by-drop in a water bath, and the heating was
continued until the complete removal of nitrogen oxides. After decomposition of
sulfuric acid 10 mL of hydrochloric acid (1 : 1) was added to reduce Se(VI) to Se(1V)
and moderate heating was continued. The remainder was transferred into a
volumetric flask (50 mL) and the volume was brought to the mark by distilled water.

5 mL of saturated sulfuric acid was added to 10 mL of the obtained solution.
After cooling, 4 mL of 1.5% PTU was added and the volume was brought to 50 mL
by distilled water, waited for 5 min and the optical density was measured at 365 nm.
The selenium content in the samples was determined by means of calibration curve.
The analysis was carried out twice. The data obtained are given below:

Astragalus (1) Ax=0.180; Cx=48ug, X=4.85-50=12000 pg/kg;
Astragalus (2) A«=0.173; Cx=46ug; X=4.6-5-50=11500 uglkg;
Xaverage = (12000+11500) : 2 = 11750 ug/kg;
Thyme (1) A«=0.08; Cx=2.03pug, X=2.03-5-50=507.5 uglkg;
Thyme (2) Ax=0.06; Cx=152pug; X=1.52-550=2380.6uglkg;
Xaverage = (5075 + 3806) 2 = 444 /,lg/kg

The selenium content in the indicated samples was also determined by means
of mass-spectroscopy method. The analyses were carried out on an ELAN 9000
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(Perkin Elmer) instrument. The selenium content corresponding to this method is
12000 ugf/kg in Astragalus and 600 ug/kg in Thyme.

Conclusion. Proceeding from the results obtained one can make a conclusion
that indicated officinal plants may be used as herbal teas as an alternative to
selenium-containing food additives.
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Uytupupniuuswthwjutt tnuiwng npnpyty t outtibh wupnina-
Pmiip quq b nipg phinupnygutpnid” $tbhehnihquiyniph  oquugnpdting
npytiu wgnuignip: LYwod tnubtuyny npnpyud ubth wupnibwynieniin
qugnid 11750 dlyqllq t, hul nipgnid” hwdwwyumwupuwtwpup 450 dlgllq: Win
ntinupnyubpnid - dwuv-ugyuopusuthuwjun tnubwng - npnpJuid ulykith
wupniiwnipyniip qugnid b nipgnid hwjuuwin £ 12000 dlgl/lq W 600 dqlyq,
hudwyuunuuhaw wpun:
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KOJIMYECTBEHHOE OIIPEJAEJIEHUE CEJIEHA B JIEKAPCTBEHHBIX
PACTEHUAX ACTPATAJIE U TUMBSHE

CrnieKTpoOTOMETPUUECKIM METOJOM C NMPUMEHEHHEM B KauecTBE pearcHTa
(heHUITTHOMOYECBHHBI OTPEEICHO COCPKaHNe CeieHa B JIGKapCTBEHHBIX PaCTEHHAX
actparaine (rapckasi TpaBa, 30JI0TOTBICSTIHUK, KOIIAYMi TOPOX) U TUMBSHE. YKa3aH-
HBIM METOAOM YCTAHOBJIEHO, YTO COAEp)KaHWE CEJIEeHa B acTparajieé COCTaBIISET
11750 mxe, a B TuMbsine — 450 mxe. ConepkaHue celieHa B Ha3BaHHBIX 00paslax,
BBISIBIICHHOE MAacC-CIIEKTPOMETPHUUYECKUM MEeTOZIoM, paBHO 12000 mxelke u 600 mkelke
COOTBETCTBEHHO.



