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The Achillea L. genus is included in the Anthemidiae Cass. Tribe and is repre-
sented by about 115 taxa in the world [2, 4]. Achillea L. geus ( Asteraceae family):
up to 30 species are grows in Ukraine. The herbs of Achillea micranthoides Klok.
et Krytzka is perspective for use in official medicine. Achillea micranthoides Klo
et Krytzka is an erect, herbaceous, perentiral plant that produces one to seve a
stems 0,4-0,8 m in height, and has a spreading rhizomatous growth form. The pl.
commonly flowers from July to August [3]. The herbal raw material of species
Achillea L. genus contains: flavonoids, hydroxycinnamic acids, essential oils, tan=
nins, vitamin K, coumarins, lignans, aminoacids, organic acids, chemical elemen S
sterols, isovaleric acid, salicylic acid et all. [5, 6, 7]. The compounds obtained
from essential oils of Achillea L. genus species: a-pinene, B-pinene, sabinene
1,8-cineole, y-terpinene, p-cymene, p-thujone, camphor, bornyl ace
B-caryophyllene, terpinen-4-ol, a-terpineol, bomeol, caryophyllene oxide
a-elemene, a-selinene, B-selinene were obtained (8, 9]. The polyphenolic com
pounds is very important components of herbal raw material the species of Achillez
L. genus. The species of Achillea L. genus has seen historical use as in traditionz
medicine, often because of its effects. The herb is purported to be a diapho eti
astringent, tonic, coagulant, stimulant, antimicrobial, anti-inflammatory and
aromatic. Usually the hydroxycinnamic acids accumulate in herbal raw materig
with flavonoids. It can be used to add or restore original color to food. Shelve
foods are protected from microorganism by adding hydroxycinnamic acid to pre
vent deterioration to the food by microorganisms as well as acting as an antioxidan
to prolong shelf life foods. The flavonoids and hydroxycinnamic acids by TLC al
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HPLC methods determination was proposed. The aims of this study were to com-
pare HPLC and TLC, for qualitative and quantitative analysis of the major constit-
uents of Achillea micranthoides Klok. et Krytzka herbal raw material,

Materials, methods. A research object were flowers and leaves produced in the dif-
ferent regions of Ukraine in the period of flowering (July to August). The Achillea mi-
cranthoides Klok. et Krytzka herb, leaves and flowers collected in Zaporozhya region
in summer 2016 were object of study. The plants were identified by a taxonomist from
National University of Pharmacy, Botany department, Charkiw, Ukraine. Analysis of
the herbal raw material was carried out according to the requirements of the State
Pharmacopoeia of Ukraine [1]. Drying was conducted in a drying chamber “Termolab
CHOJ1 24/350” (Ukraine) during 15 hours. The extract of herbal raw material of
Achillea micranthoides Klok. et Krytzka herb, leaves and flowers were prepared 0,5%
ethanol solution (50%) by Soxhlet method for 12 hour. The extract was cooled, fil-
tered through a Teflon membrane filter, introduced into chromatographic columns.
The analyses were conducted by chemical reactions, paper chromatography (PC), thin
layer chromatography (TLC) on plates «Aluminium oxide 150 F 254 (0,20 mm)
(MERCK, Germany)», «Sorbfil A®D-A», «Sorbfil UF-254». For flavonoids were con-
ducted the systems: benzol:ethyl-acetate: acetic acid:formamide (70:30:2:1), ben-
zol:ethyl-acetate:acetic acid:water distilled (50:50:1:1); ethyl-acetate : methane acid
-acetic acid:water distilled (100:11:11:27), ethyl-acetate : acetic acid : water distilled
(10:2:3), chloroform:methanol:acetic acid-water distilled (6:2:0,1:0,1); ethyl-acetate :
methylethylketon: methane acid : water distilled (50:30:10:10); for hydroxicinnamic
acids in the systems: chloroform - ethanol  (9:1), chloroform
ethanol : acetic acid : water distilled (6:2:0,1:0,1). The chromatograms were dried in a
dryer «USP-2» at a temperature 30°C, viewed in UV light. At the same time conduct-
ed chromatographic analysis of standard substances. The polyphenolic compound
were conducted by method HPLC with «Shimadzu LC-20 Prominence» The chroma-
tographic column «Phenomenex Luna C 18(2)» (1=250 mm ), (d=4,6 MM), (t=35°C),
(A =330 nm), (v=1 ml/min), volume 5 mkl. Mobile phase: A: 0,1% trifluoroacetic acid
in water distilled; B: 0,1% solution of trifluoroacetic acid in acetonitrile were used.
The polyphenol compounds identification of Achillea collina (Becker ex Rchb.) herbal
raw material was based on comparison of mass spectra from the Mass Spectral Data-
base with used standard substances (Sigma Chemical Company, USA) and this spec-
tral characteristics.

Results and discussion. The polyphenolic compounds (flavonoids and hydroxyl-
cinnamic acids) were identified in herbal raw material of Achillea micranthoides Klok.
et Krytzka by TLC. The content of 13 flavonoids and 10 hydroxycinnamic acids were
determined in herbal raw material. The content of flavonoids were found in Achillea
micranthoides Klok. et Krytzka flowers (1,441+0,141%) and leaves (0,945+0,090%).
In herbal raw material (flowers and leaves) the highest amount of apigenin derivates
were determined. The hydroxycinnamic acids were found in Achillea micranthoides
Klok. et Krytzka leaves (0,665+0,066%) and flowers (0,515+0,050%). In leaves and
flowers of herbal raw material of Achillea micranthoides Klok. et Krytzka, the highest
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amount of neo-chlorogenic acid were determined. The results of HPLC method is
more effective for the qualitative analysis, however, TLC was found to more accurate
for quantitative analysis of polyphenolic compounds. A combination of this methods
may be useful in a quality control of herbal raw material of species Achillea L. genus.
The 13 flavonoids were identified in flowers and leaves of Achillea micranthoides
Klok. et Krytzka: isovitexin, saponarin, luteolin -7, 3-bi-glucoside, luteolin 6
C-glucoside, quercitin 3-0-rutinosid, quercitin, rutin, apigenin-7,4-bi-O-glucoside,
isoramnetin O-acetylhehoside, luteolin-7-O- glucoside, luteolin, apigenin. In flowers
and leaves the highest amount of apigenin derivates were determined (isovitexin, sa-
ponarin, apigenin-7,4-bi-O-glucoside, apigenin-7-O-glucoside, apigenin). The
10 hydroxycinnamic acids were identified in leaves and flowers. There are: chlorogen- =
ic acid, p-coumaric acid, ferulic acid, caffeic acid, crypto-chlorogenic acid, neo-
chlorogenic acid, iso-chlorogenic acid, 3,4-O-dicaffeoylquinic acid, rosmarinic acid,
In leaves and flowers the highest amount of neo-chlorogenic acid were determined.
The results were treated by the method of mathematical statistics with the use of pro-
gram «Statistica 6 for Windows» (Stat. Soft. Inc., Ne AXXR712D-833214FANS). Au-
thenticity differences sizes of concentrations was estimated on the t-criterion of Stu-
dent (p>95%). The Achillea micranthoides Klok. et Krytzka herbal raw material can
be used fdf means with anti-inflammatory. antioxidant, coagulant activities. i
Conclusion. The study of Achillea micranthoides Klok. et Krytzka qualitative
and quantitative content of phenolic compounds in flowers and leaves by TLC and
HPLC methods were conducted. In herbal raw material of Achillea micranthoides
Klok. et Krytzka 13 flavonoids and 10 hydroxycinnamic acids were identified.
flowers and leaves of herbal raw material of Achillea micranthoides Klok. €
Krytzka the highest amount of apigenin derivates were determined. The
droxycinnamic acids in Achillea micranthoides Klok. et Krytzka leaves and flowe
were contented. In leaves and flowers the highest amount of neo-chlorogenic acig
were determined.The Achillea micranthoides Klok. et Krytzka herbal raw materk
is widely widespread in Ukraine and perspective for means with anti-inflammator
antioxidant, coagulant activities.
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OBI'PYHTYBAHHA CKJIALY JIIKAPCHKOT'O 3ACOBY
MU TIIKYBAHHSA 3AXBOPIOBAHD CEYOBHBIIHUX HLISXIB

Ky3ueuosa B. 10,

Kanoudam gpapmayesmuynux Hayk,
ooyenm kaghedpu ximii RPUpPOOHUX cronyx
Hayionansnui dapmayeemuynuii yHisepcumem
m. Xaprkie, Vpaina

Cymyx H. A.

Kanoudam apmayesemuynux HayK,
acucmenm kagedpu mexnonozii nixie
QOoecoruti HayionansHut meOuynuii YHIigepcumem,
M. Odeca, Vkpaina

3ananeHi 3axpoproBanus CEYOBHILTBHOT CHCTEMH 3aiiMaloTh nepue Micue cepen
YCIX yponoriynux JAXBOPIOBaHb, MPH LBOMY YACTOTA ILIMX 3aXBOPIOBaHb 3pOCTac
wopoky. Indekuiiino-zananbhi 3AXBOPIOBAHHS CEYOBHBIHHX LLUIAXIB € HArATBHO
npobnemMoro He nuue 3a PaxyHOK iX uiMpokoro PO3MNOBCIOMKEHHS, a i TpyaHOua-
MH, SIKi BHHHKAIOTb Y npoweci NiKYBAHHI Ta YaCTHMH peLHAMBAMH. OCHOBHHM Me-
TOIOM JMiKYBaHHS indekuiiino-3anansuux NPOUECIB CEHOBHALMLHOT CHCTEMH € eTi-
OTponHa anTHOakTepianbHa Tepanis. Ase BHKOPHCTaHHA aHTHGioTHKOTEpanii y
XBOPHX 3 iH(eKUiHHO-3amansHIMu 3aXBOPIOBAHHAMH OpPraHiB CEYOBHALTBHOT CHo-
TEMH HacTO MPH3BOAMTH 10 PopMyBaHHs AHTHOIOTHKOPE3HCTEHTHIX MiKpooprasi-

IMIB, PO3BHTKY TOKCHKOANIEPriYHHX peakuiiii, nucbakrepiozy, Towo. Tomy ocran-
- Him yacom Habynu HPOKOro 3acToCcyBaHHa (iTOKOMNO3HLIT 11x NiKyBaHHs iHde-
KuifHO-3anansHuX MpoLeciB ce4oBHBIAHOT CHCTEMH, AK MOHOTepanis Tak i y ckia-
i KOMILIEKCHOT Teparnii [2,4)].



