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ABSTRACT

By HPLC method amino acid composition of V. teunrlu herb had been studied, 23 amino acids have bee
identified and quantified, of which 21 are free ab® are bound, 10 essential amino acids have beendf —
threonine, valine, methionine, isoleucine, leucipbgnylalanine, lysine, histidine, tyrosine and iange. The
content of free amino acids is 0.48%, the totaltenhof amino acids after hydrolysis — 2.37%, tbetent of bound
amino acids — 2.03%. In V. teucrium L. herb quatiely dominated (mg/100g) arginine, serine, giggiproline,
phenylalanine, leucine, threonine and histidine.ofsm free amino acids asparagine and aspartic aeidnine,
glutamic acid and-aminobutyric acid dominated. Among bound amina@®¢he dominant were serine, arginine,
glycine, threonine, proline, leucine, phenylalanihistidine.

Key words. Veronica teucriumL., amino acids, paper chromatography (PC), higirfgpmance liquid
chromatography (HPLC).

INTRODUCTION

In the flora of UkraineVeronicalL. genus Plantaginaceaefamily) comprises about 60 species avidronica
teucriumL. is one of the most common species [1, 2]. lidfius and tincture o¥. teucriumlL. are used in folk
medicine of many countries for upper respiratorgctrdiseases, as an expectorant and anti-inflanmynato
antispasmodic and choleretic for liver diseased,eaternally for infected wounds as an antiback¢Bia4, 5].

V. teucriumL. as well as other species of the genus are piognsources of biologically active substances (BAS)
[6, 7] what is confirmed by our previous studigsM. teucriumL. herb phenolcarboxylic acids, hydroxycinnamic
acids, coumarins, flavonoids, tannic materialspeanids, iridoids, saponins, carboxylic acids, udahg ascorbic
acid, macro- and microelements have been found.

In our previous study by chromatographic method)(lG/. teucriumL. «Blaubart» herb 9 amino acids have been
identified, namely: lysine, serink;arginine, glutamic acid, alanine, cysteine, mathie and phenyp-alanine and
1 amino acid was not identified [8].
Amino acids possess different pharmacological éss and significantly impact the bioavailabilitf BAS in
extracts [9], and an aim of our research was totifleand quantify amino acids of. teucriumlL. herb by means of
paper chromatography and high performance liquidrolatography.

MATERIALSAND METHODS

The objects of the present study were air-driedpdasiV. teucriumL. herb, harvested at the flowering stage in
June-July, 2014 in Kharkiv region.
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Chromatographic research (PC) of 70° alcohol eiktfaam V. teucriumL. herb was carried out using paper
«Filtrac» (FN-4). As reference solutions 0.1% afwlosolutions of authentic substancesLsérginine, f-alanine,
methionine, phenyp-alanine, glutamic acid, serine, lysine and cysteuere used.

Chromatographic conditions: solvent systetbutanol — acetic acid — water (4:1:2), single niemperature 20 °C,
UV-light (A=354 nm), developer — solution of 2% ninhydrin. Amiacids have been identified by the fluorescence
in UV-light and Rvalue comparing with those of authentic substances.

Identification and quantification of free and bowaino acids o¥. teucriumlL. herb were carried out using HPLC
chromatographer Agilent Technologies (Model 110@hw1322A vacuum degasser, G1312B high-pressunaryi
gradient pump, G1313A automatic injector, G1316AIcm thermostat, G1315B diode-matrix detector.

To study free amino acids (AA) 3 ml of 0.1 N aqueaolution of hydrochloric acid with 0.2 Zemercaptoethanol
were added to a vial with accurately weighed amofitierbal drug, vial was sealed and placed inlaasonic bath
for 2 hours at 50 °C. To study total content (boand free amino acids) of amino acids (BB): 3 mbd aqueous
solution of hydrochloric acid with 0.4%mercaptoethanol were added to a vial with acclyrateighed amount of
herbal drug and kept at 110 °C for 24 hours. Theerts of vials were centrifuged and filtered, ti®9 pl of AA
filtrate and 20 ul of BB filtrate were transferramlvials and kept in a vacuum desiccator at 40&4%2Ad under the
pressure not more than 1.5 mm Hg until completeokainof hydrochloric acid.

To vials 200 pl of 0.8 M borate buffer pH 9.0, 20i00f 20 mM solution of 9-fluorene methoxycarbortloride in
acetonitrile were successively added via automdispenser, after 10 minutes 20 pl of 150 mM sotutad
amantadine hydrochloride in 50 % aqueous solutfacetonitrile were added. For quantification staadsolutions
of amino acids were used (TC 6-09-3147-83) [10].

Chromatographic conditions: column 2.1x150 mm; detglsilyl sorbent ZORBAX-XDB-C18 (3.5 mm), column
thermostat temperature — 50 %265 nm, flow rate — 0.25 ml/min, injection voluméd. pl.

Mobile phases: 0.05 M aqueous solution of sodiuetae pH 6.5 (A), acetonitrile/water mixture (9:4/)v(B).
Gradient mode: 0 min A 70% and B 15% — 10 min A 2a8d B 40% — 15 min A 0% and B 55% — 22 min A 0%
and B 100% — 26 min A 0% and B 100% — 26.10 mirfAdhd B 15% — 30 min A 70% and B 15%.

Tests have been performed in triplicate. A chromaphic profile of free amino acids and the chraygedphic
profile of sum of bound and free amino acids (Bigaind 2), the chromatographic profile of standdFdg. 3) have
been recorded. The identification of amino acids warformed by comparison of their retention tiraed spectral
characteristics with those of standards. The cafimid of the bound amino acids content was cardatl by
subtracting the content of free amino acids froeirttotal content.

Results of identification and quantification of Immuand free amino acids &f. teucriumL. herb are shown in
table 1.
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Fig.1. HPL C-chromatogram of sum of bound and free amino acids of Veronica teucrium L. herb, A=265 nm
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Fig.2. HPL C-chromatogram of free amino acids of Veronica teucrium L. herb, 2=265 nm

mAU

100

Asp
Glu
Asn
Ser
Gl
Thr y
MEA

Ala

80

Gln
Arg
GABA
WPt
Ill_e
Cys-Cys
His Lis
Tyr

60

Hyp
Phe

Pro

Cys

407

20

04 - T

| | | | | | | | | | | | | | | | | | | | | | | |
8 10 17 14 16 18 20 mi

Fig.3. HPL C-chromatogram of amino acids standar ds, A = 265 nm
RESULTSAND DISCUSSION

By the chromatographic research (PC) 8 compounde leen determined, 7 of which have been identified
According to R values and coloration of spdiefore and after development in daylight and f#scence iruv-
light in V. teucriumL. herb cysteine, lysiné.-arginine, serine, methionine, glutamic acid andms-alanine have

been identified.

In the result of HPLC analysis of amino acid conifims of V. teucriumL. herb 23 amino acids have been
quantified of which 21 are free and 19 are bound. Essemtiaino acids are threonine, valine, methionine,

isoleucine, leucine, phenylalanine, lysine, histigityrosine and arginine (table. 1).
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Table 1 Sum of bound and free amino acids of Veronica teucriumL. Herb

Ne Amino acid Retention time, min Free ;gm/llno%gmds m-;?;gjdg Bound amino acids, mg/100g
1 | Asp 7.27 54.7 66.2 11.5+60.8
2 Glu 7.51 47.6 124.8 77.2+0.8
3 | 4-Hyp 8.91 - 37.1 37.1
4 | Asn 9.41 60.8 - -
5 Gin 9.62 0.8 - -
6 | Ser 10.03 30.2 236.1 205.9
7 Arg 10.31 27.9 268.8 240.9
8 | Gly 10.63 7.3 231.1 223.8
9 Thr 10.81 18.1 151.0 132.9
10 | Ala 11.30 55.8 94.0 38.2
11 | Pro 11.42 19.1 224.5 205.4
12 | y-Abu 11.81 37.8 1135 75.7
13 | val 13.11 23.4 84.8 61.4
14 | Met 13.26 - 60.7 60.7
15 | lle 14.19 13.8 79.4 65.6
16 | Leu 14.36 15.2 164.4 149.2
17 | Phe 14.71 11.3 171.5 160.2
18 | Monoethanolaming 15.35 1.6 - -
19 | (Cys) 15.68 94 - -
20 | His 18.78 15.2 169.1 153.9
21 | Lys 18.92 7.3 35.9 28.6
22 | Cys 19.58 18.5 19.2 0.749.4
23 | Tyr 20.30 6.8 35.5 28.7
Total: 482.60 2367.60| 2028.60

Note: «-» substance not found

The sum of amino acids after hydrolysis is 2.370406, the content of free amino acids is 0.48+0.0d86,content
of bound amino acids — 2.03 £0.02%.

The content of amino acids (mg/100g)\inteucriumL. herb: arginine — 268.8; serine — 236.1; glycin@31.1;
proline — 224.5; phenylalanine — 171.5; leucine54.4; threonine — 151.0 and histidine — 169.1;ah@sino acids
are dominant irV. teucriumL. herb. Among free amino acids the dominant ang/{00g): asparagine — 60.8 and
aspartic acid — 54.7; alanine — 55.8; glutamic aci¥.6;y-aminobutyric acid — 37.8. Among bound amino atfds
dominant are (mg/100g): serine — 205.9; arginin248.9; glycine — 223.8; threonine — 132.9; prokn®05.4;
leucine — 149.2; phenylalanine — 160.2 and histidirl53.9.

Traces of monoethanolamine have been found: thigoand is involved in the synthesis of cholineaiglycine
degradation product produced during hydrolysis.

Free amino acids are in interest in terms of trerplacological properties because these compourdsarived in
plant primary metabolism and have the pronouncedimacological activity.

Sufficiently high content ofy-aminobutyric acid and glycine possessing neuregttte activity have been
identified inV. teucriumL. herb, therefore, a development of phytoprepamatom V. teucriumL. herb with target
pharmacological activity can be considered possible

CONCLUSION

By HPLC method amino acid composition éf teucriumL. herb had been studied; 23 amino acids have been
identified of which 21 are free and 19 are bound, 10 essariaio acids were found.

The content of free amino acids is 0.48%, the ttatent of amino acids —2.37%, the content of boamino acids
— 2.03%. Arginine, serine, glycine, histidine, pyl@tanine, proline, threonine, leucine, asparagine aspartic acid,
alanine, glutamic acidi-aminobutyric acids are dominant amino acid¥.itieucriumL. herb.
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