Electronic library IMEDIS - TM2014 NO:108

Amino acid composition of the Chernobyl herb (Artemisia vulgaris L.) flora
Russia and China
T.L. Kiseleva, Lui Guodong, A.V. Chauzov
(Research Center of the Non-Commercial Organization "Professional Association

naturotherapists ", Research Institute of Nutrition, Russian Academy of Medical Sciences, Moscow)

Amino acid composition of mugwort herb (Artemisia vulgaris L.), grown in Russia
and China
TL Kiseleva, Lu Guodong, AV Chauzova
RAMS Institute of nutrition, Scientific-research center of the "Professional Association of
Naturotherapists "(Moscow, Russia)

SUMMARY

A method of thin layer chromatography (TLC) of amino acids of the herb
wormwood (Artemisia vulgaris L.) of the flora of the Russian Federation and China has
been developed. Using the developed technique, a comparative chromatographic
analysis of the amino acid composition of extracts from wormwood herb was carried
out: infusion, tincture with 70% alcohol; water-alcohol extracts (40%, 60%, 70%, 90%).
Arginine, histidine, asparagine, proline, lysine, alanine, aspartic acid, methionine (PRC)
were detected with the help of solutions of standard samples in a tincture of
Chernobyl herb; arginine, histidine, asparagine, proline, lysine (RF). Arginine, histidine,
asparagine, lysine, aspartic acid were found in herbal infusions (PRC and RF).
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layer chromatography (TLC), flora of the Russian Federation, flora of the PRC.
RESUME

The Thin-Layer Chromatography (TLC) technique for amino acid analysis of
Mugwort herb (Artemisia vulgaris L.) was developed. Then we conducted a comparative
chromatographic analysis of amino acid composition of different sorts of extracts of the
Mugwort herb (infusion, tincture at 70% alcohol, hydro-alcoholic extracts - 40%, 60%, 70%,
90%) with the developed method ... By using standard solutions of the amino acid samples
we have discovered Arginine, Histidine, Asparagine, Proline, Lysine, Alanine, Aspartic acid,
Methionine in Mugwort herb tincture (flora China), and Arginine, Aistidine, Asparagine,
Proline, Lysine in Mugwort herb tincture (flora Russia). And we have discovered Arginine,
Histidine, Asparagine, Lysine, Aspartic acid in Mugwort herb infusion (flora Russia and
China).
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Introduction
The flora of some regions of Russia and China in a number of positions
coincides or is characterized by closely related plant species that are used in medicine
in both countries. One of these plants is the common wormwood - Artemisia vulgaris
L, the Asteraceae (Compositae) family - Asteraceae (Compositae).
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The plant is official in Russia, but is not included in the State Pharmacopoeia of the
PRC, despite its wide distribution in the territory of the PRC and its use in Chinese
traditional medicine.

In the Russian Federation, the quality of dried wormwood herb is still
standardized by FS 42-2094-83; there is no raw material regulation in China. In order
to harmonize modern requirements for the quality of raw materials in the Russian
Federation and China, it is urgent to develop a regulatory document that meets
modern requirements for this kind of documentation in both countries.

In modern medical practice, natural medicines containing amino acids are
becoming more and more popular, and there are more and more publications
devoted to the study of the amino acid composition of various types of medicinal
plant materials (MPRs) [3, 4, 5], including the TLC method [1, 21].

The aim of this study was a comparative study (by the method TLC) of the amino acid
composition of the Chernobyl herb of the flora of the Russian Federation and China.

Materials and methods

The wormwood herb (Artemisia vulgaris L.) was harvested at the beginning of
flowering in the Russian Federation (Moscow region) and in China (in Hebei province -
Shijiazhuan city, Cangzhou city, Lantfang city and in Shandong province - Zibo and
Qingdao) in 2009-2012. An infusion was obtained from the dried herb; tincture with
70% alcohol; water-alcohol extraction by extraction with 40%, 60%, 70%, 90% alcohol in
a boiling water bath with a reflux condenser.

Thin layer chromatography was performed on DC-Alufolien Kieselgel 60 F254
plates, 0.2 mm thick (10 x 10 cm and 15 x 10 cm), Merck, Germany. Microsyringes, 10
pl, from Hamilton, Switzerland were used to apply the samples. In the course of the
study, the optimal conditions for chromatography of the objects under study were
worked out - the mobile phase, the time of saturation of the chamber, the time of
activation of the chromatographic plates, the method of applying samples, etc. were
selected.

For the development of chromatograms, a 0.25% alcohol solution of ninhydrin was
used. The detection solution was applied by spraying chromatograms from a spray bottle.
The processing of the obtained chromatograms was carried out in visible light after the
development of absorption zones.

Freshly prepared aqueous solutions of standard sample (CO) powders (10
mg / 10 ml) of the following AA were used as reference solutions: L-aspartic acid
"pure" ("Reakhim", Russia); Asparagine ("Merck", Darmstadt, Germany); L-
methionine "chda" ("Reakhim", Russia); L-proline "h", chromatographically
homogeneous ("Reanal”, Budapest, Hungary); L-lysine hydrochloride "pure",
chromatographically homogeneous ("Reanal”, Budapest, Hungary); L-Alanine
"h" ("Reakhim", Russia); Alanine ("Reanal" Budapest, Hungary); L-histidine
monohydrochloride (for biochemistry) (Merck, Darmstadt, Germany); L-Arginine
(Merck, Darmstadt, Germany) [6].

Research results and their discussion
When conducting research, the best separation of the absorption zones of AA of all
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The studied extracts from the wormwood herb were observed during
chromatography in the isopropanol - water (7: 3) system.

Methodology. The chromatographic chamber was pre-saturated with 5 ml of
the mobile phase for 30 minutes, the plate was pre-washed and activated in an
oven at 1100 C for 2-5 minutes. The starting line on the chromatographic plate is
1.5 cm from the bottom edge; sample volume - 5 pl; application - in the form of a
strip 0.7 cm long and no more than 3 mm thick; the front of solvents was 7 cm.
After passing the front and drying, the chromatogram was sprayed with 0.25%
alcohol solution of ninhydrin, dried in air, and then placed in an oven for 2-5
minutes at a temperature of 110 ° C until adsorption zones appeared. Note:
Processing of chromatograms should be carried out immediately after the
development of adsorption zones, since the compounds formed during the
interaction of ninhydrin with AA are rapidly destroyed.

The results are presented in table. 1-6, chromatogram scheme - on
rice. one.

Chromatography of infusions of wormwood herb from the flora of the PRC and the Russian
Federation revealed 8 zones of adsorption each (Fig. 1, Table 2).
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Rice. 1. Chromatogram of the amino acid composition of the tincture (70% alcohol) and infusion of
the herb of the chernorbylnik flora of the Russian Federation and China (system - isopropanol-water
7: 3); 1-8 - solutions of CO amino acids: 1 - arginine; 2 - histidine; 3 - asparagine; 4 - proline;
5 - lysine; 6 - alanine; 7 - aspartic acid; 8 - methionine; 9 - tincture of herbs from the flora
of the PRC; 10 - water extract from the grass of the flora of the PRC; 11 - tincture
herbs of the flora of the Russian Federation; 12 - water extract from the herb of the flora of the Russian Federation.
Table 1
Characterization of the adsorption zones of solutions of standard samples (CO) of
amino acids during TLC in the isopropanol - water (7: 3) system (average value of Rf
of 3 definitions)
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CO solution Rf value Zone color
Arginine 0.02 pink
Histidine 0.07 pink

Asparagine 0.47 brown
Proline 0.54 yellow
Lysine 0.58 pink
Alanin 0.61 pink
Aspartic acid 0.66 Violet
Methionine 0.74 pink

The Rf values and the colors of the AA adsorption zones of infusions practically coincide. As can be

seen from the data in Fig. 1 and tab. 2, arginine, histidine, asparagine, lysine, and aspartic acid were
presumably found on the chromatogram of infusions of wormwood herb from the flora of the People's
Republic of China and the Russian Federation.

Chromatography of tinctures on 70% alcohol of wormwood herb of the
common flora of the PRC and RF revealed 8 zones of adsorption each (Table 3).

As can be seen from the data in the table. 3, on the chromatogram of the tincture (70%
alcohol) of the herb of wormwood of the common flora of the PRC, arginine, histidine, asparagine,
proline, lysine, alanine, aspartic acid, methionine were presumably found; flora of the Russian
Federation - arginine, histidine, asparagine, proline, lysine.

Chromatography of aqueous-alcoholic extracts with 40% alcohol and 60% alcohol
from the wormwood herb of the common flora of the PRC and RF revealed 9 adsorption
zones each (Table 4).

table 2
Characteristics of the most clearly defined zones of adsorption during TLC infusions
herbs wormwood of the common flora of the PRC and the Russian Federation in the isopropanol - water system
~ (7: 3) (average Rf value from 3 definitions)
HacToii TpaBhl NOJILIHIK |

3uauenue Rf | T— Pacreop CO | 3uaveniie R | Tlgert sount
KHP | PD .
0,02 | 0,02 | po3oBIii _AprusyH 0,02 ' PO30BBIH |
0,1 0,0 | posopmni | ImeTwmmm | 0,07 | posoBBli |
047 | 0,49 Oypelit | Acnaparus 0,47 |  Dypslit |
0,38 | 0,59 POZOBEIE | JInzun 0,58 | po30BBIil
0,64 | 0,65 fd)IIiIL'l@'I‘UBbl!'%. Aﬂn;:gif;ﬁ:ﬂm 0,66 (hHONEeTORRIT
0,67 0,68 | pososbiii | | ] |
0,791 | 0,7 | duonetonki i
0,79 | 0,81 | pososbit | |
Table 3

Characterization of the most clearly defined adsorption zones during TLC tinctures

on 70% alcohol herbs of wormwood of the common flora of China and the Russian Federation in the system
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isopropanol - water (7: 3) (average Rf value from 3 determinations)

Hactoiika TpaBsl NoJLIHI
Ha 70 % enmpre

_?E*_*}'ﬁ?!_'!!_'{_ﬁ_f_ - — Pacreop CO | 3pavenue RE | [rer 2o0Hb1
KHP | Pd | | ! I
0,02 | 0,02 PO30BLI Aprusams 0,02 PO30BEI
0,08 | 0,08 | pozoBblii IneTumm 0,07 PO30BLII
0,48 | 047 Oypriit Acnaparms 0,47 Dy piit
0,54 | 0,54 e ThL poss (0,54 | sxenTsii
0,58 | 0,58 po30BLIT Jhitann 0,58 posoBLL

0,62 | 0,65 | pososslit Amammn | 061 | po3soBei
0,67 | 0,69 | duoneToBs Am}?ﬁiﬁﬂﬁg}m}] 0,66 hHOTETOBBIH
0,74 | 0,79 POBOBLII MeTioHuH 0,74 POB0BBIH

As can be seen from the data in the table. 4, we obtained similar chromatograms of
aqueous-alcoholic extracts of 40% and 60% alcohol for wormwood herb from the Russian
Federation and China. Arginine, histidine, asparagine, methionine were presumably found on
the chromatogram of the aqueous-alcoholic extraction of 40% and 60% alcohol from the herb
of wormwood of the common flora of the PRC; flora of the Russian Federation - arginine,
histidine, aspartic acid.

Chromatography of aqueous-alcoholic extracts with 70% alcohol from the
wormwood herb of the common flora of the PRC and RF revealed 10 and 8 zones of
adsorption, respectively (Table 5).

As can be seen from the data in the table. 5, on the chromatogram of an aqueous-
alcoholic extraction of 70% alcohol from the herb of wormwood of the common flora of the
PRC, arginine, histidine, asparagine, proline, lysine, alanine, aspartic acid, methionine were
presumably found; flora of the Russian Federation - arginine, histidine, asparagine, proline,
lysine; aspartic acid, methionine.

Chromatography of aqueous-alcoholic extracts with 90% alcohol from the wormwood
herb of the common flora of the PRC and RF revealed 9 adsorption zones each (Table 6). The Rf
values and colors of the AA adsorption zones of the extracts coincide.

As can be seen from the data in the table. 6, on the chromatogram of aqueous-alcoholic extracts with 90%
alcohol from the herb of wormwood of the common flora of the PRC and the Russian Federation, arginine, histidine,
asparagine, and methionine were presumably found.

Conclusions:

1. Developed a TLC method for the analysis of the sum of amino acids (AA),
contained in the herb wormwood. Using the developed technique, a comparative chromatographic
analysis of the AA-composition of various alcoholic extracts from the herb wormwood of the
common flora of the PRC and the Russian Federation was carried out.

Table 4
Characteristics of the most clearly defined zones of adsorption during TLC of aqueous-
alcoholic extracts of 40% and 60% alcohol from wormwood herb of the common flora of
the PRC and RF in the isopropanol - water (7: 3) system (average Rf value from 3
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definitions)
Boamo-cmiiproesie ussiaedennda 40 % enuprom
i 60 % enuprom
H2 TPABRE] NOJALIHK O0BIKHO- | U2 TPAREI NOJLIHN O0LIKHO-
BeHHoil paopri KHP BenHoii thaopn Pd»
anauenie Rf | neer sonn | sadenne Rf | uBer sonwl
0,02 Poaosblii 0,02 Pozonkli
008 Pososbisi 01 Pozossiit
0,41 FPozoBLiif
0,47 Bypriit 0,47 Pozosbili
0,55 bromeToBbI
0,58 Bypsiit
0,64 Pozosnrit 0.64 DHONeTORBLIN
0,71 Pozopsni
0,75 Pozosbiit 0,77 PozoBrIit
0,82 FPoaopbilii 0,82 FPozosbifi
0,87 Henrsrii 0,87 Henruit

Table 5
Characteristics of the most clearly defined zones of adsorption during TLC of
aqueous-alcoholic extracts with 70% alcohol from grass wormwood
China and the Russian Federation in the isopropanol - water system (7: 3) (average value of Rf from 3
definitions)

Bojauo-cnuprosnie nagaedenn:n 70 % cnmuprom
13 TPaBLI NOJILIHN 0OBIKHO- | 13 TPABLI NOJLIHH 0OLIKHO-
BeHHoll thaopsl RHP BeHHoil haopel P
apagcnue Rf | geer 2ount | 2auenue Rf | geet 2onwt
0,02 Poszoserit 0,02 Pozosgiit
0,08 Pozoswrit 0,08 Fozosrtit
0,48 Bypriii 0,47 Bypwiii
0,54 Henruiit 0,54 HenTrii
0,58 Pozosrii 0,58 PozoBrii
0,62 Cephbiit
0,67 PuoseToBbI 0.65 ProseTOBBIH
0,74 PozoBrlit 0,74 Pozoesblit
0,81 Henrwiit
0,84 Hentriii
0,87 zeJIeHbIi

2. It was found that infusions and water-alcohol extracts (90%
ethanol) from the herb of wormwood of the common flora of the PRC and the Russian
Federation are similar, and the rest of the extractions differ insignificantly in the AA
composition. Using solutions of standard samples, it is highly likely that we
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most of the AAs present on the chromatograms of the studied objects were
identified.
3.In the herb of wormwood of the common flora of the PRC, the presence of arginine is shown,
histidine, asparagine, proline, lysine, alanine, aspartic acid, methionine; flora of the
Russian Federation - arginine, histidine, asparagine, proline, lysine, aspartic acid,
methionine (it was not possible to detect alanine, in contrast to the herb wormwood
from the PRQ).
Table 6
Characteristics of the most clearly defined zones of adsorption during TLC of aqueous-
alcoholic extracts with 90% alcohol from the herb of wormwood of the common flora of China
and the Russian Federation in the isopropanol - water (7: 3) system (average Rf value out of 3
definitions)

Boano-cnuprosrie nasiaedenna 90 o cmuprom

H2 TPABLI MOJLIHN ODLIKHO- | U2 TPABLI MOJLIHH 0DBIKHO-
geHHoll dhaoprt RHP BeHHoil dhiioprl PP

auauenne Rf | uper zoun | auavenue Rf | uper zonnn |
0,02 Pozosstii 0,02 |  Pozobiii
0,08 PozoBbiii 0,08 |  Pozoebiii
0,41 PozoBbii 0,41 Pozopbiii
0,47 Byphbiit 0,47 By phblit
0,55 duoaeToBbIil (.55 | ProseToBbBIT
0.64 Pozopwniii 0,64 Pozopwniii
0,75 PozoBriit 0,75 | Pozosblii
0,82 Pozopbiit 0,82 | Pozosblit
087 | MWemreni | 087 | earsit
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