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Representatives of Iris genus (Iridaceae) are widespread in almost all continents. According to the literature data, Iris species
accumulate secondary metabolites such as flavonoids, isoflavonoids, xanthones, coumarins, hydroxycinnamic acids, saponins,
tannins, vitamins, organic acids.

The aim of this work was the establishment of the qualitative and quantitative composition of hydroxycinnamic acids in the raw mate-
rials of iris hybrid varieties, as well as to establish the antimicrobial activity of the dry extracts and isolation of individual compounds.

Materials and methods. The objects of study were the leaves and rhizomes of the standard dwarf bearded iris (SDB). The sub-
stances were isolated by column chromatography, nature was established by physical and physicochemical methods of analysis
(UV-, IR spectroscopy, TLC). Antibacterial activity was determined by the agar well diffusion method in vitro.

Results. Hydroxycinnamic acids were identified in the iris raw materials by paper chromatography. The spectrophotometric method
established of the hydroxycinnamic acid content in the recalculation on chlorogenic acid — was from 0.79 % to 2.83 %. The dry
extracts of the leaves and rhizomes of I. hybrida “Little Dream” at a 1 % concentration have shown moderate inhibitory activity
for Gram-positive bacteria and fungi. For the first time from the rhizomes of Iris hybrida “Indian Pow Waw” were isolated caffeic,
chlorogenic, neochlorogenic, ferulic acids by the column chromatography and their structures were determined by spectral methods.

Conclusions. The content of hydroxycinnamic acids in the samples varies from 0.79 % to 2.83 %. The antimicrobial activity
of the dry extracts of I. hybrida “Little Dream” leaves and rhizomes was established. For the first time from the rhizomes of Iris
hybrida “Indian Pow Waw” were isolated 4 derivatives of hydroxycinnamic acid. The results of the study show the prospects
for the use of cultivated varieties of irises as a source of hydroxycinnamic acids.

FAPOKCUKOPUUYHI KWCAOTH B CUPOBUHI riGPUAHKX 6OpoAaTUX NIBHUKIB

A. B. KpeuyH, 0. 0. MuxaiineHko, B. M. KoBanbos, t0. B. Byiain, T. . OconopueHko

lMpencTaBHukv pogy Iris (Iridaceae) noLLMpeHi Malike Ha BCiX KOHTUHEHTaxX. 3a fJaHuMK haxoBoi nitepaTypu, BUAW NIBHWKIB Ha-
KOMWYYOTb BTOPUHHI METABONITK, SIK-OT hraBOHOIAK, i30ChNaBOHOIAN, KCAHTOHU, KyMapWHW, TiAPOKCUKOPUYHI KUCIOTK, CanoHiHMK,
TaHiHW, BITaMiHW, OpraHiyHi KNCNOTK.

MeTa po6oTH — BCTAHOBMNEHHS SIKICHOTO Ta KiNbKiCHOTO CKnagy riApOKCUKOPUYHMX KUCAOT Y CMPOBUHI MBpUAHWX COPTIB NIBHYKIB,
a TaKoX aHTUMIKPOOHOT aKTMBHOCTI CyXMX EKCTPAKTIB | BUAINEHHS iHAWBIAYanbHUX PEYOBHH.

Marepianu Ta metogu. OB’ JOCRIMKEHHS — NUCTS, KOPEHEBMLLA CTaHAAPTHWUX KapnukoBux Bopogatux nisHukiB (SDB).
Pe4oBWHM BUAINSNM METOAOM KOMOHKOBOI Xpomatorpadii, npypogy BCTaHOBMKOBaNM (iayHUMM Ta (i3nKO-XiMIYHUMM METOgaMM
aHaniay (Y®-, I4-cnekrpockonisi, TLUX). AHTnGakTepianbHy akTUBHICTb BU3HaYany MeTodoM Audysii B arap in vitro.

Pesyniktati. [apoKCUKOPUYHI KUCNOTY iBeHTUIKOBaHI B CMPOBWHI NIBHWKIB MeToZOM XpomMatorpadii. CnekTpodhoToMeTpuyHM
METOOM BCTaHOBUIN BMICT TAPOKCUKOPUYHMX KUCAOT Y NepepaxyHKy Ha xroporeHosy kucnoty — Big 0,79 % fo 2,83 %. Cyxi
€KCTpaKTW nucTs, kopeHesuw . hybrida «Little Dream» npu koHueHTpauii 1 % nokasanu NoMipHy iHribyBanbHy akTUBHICTb Ha
rpamnoaunTuBHi GakTepii Ta rpubu. YnepLue KoroHKOBOK xpoMaTorpadieto 3 kopeHesuLy Iris hybrida «Indian Pow Waw» BugineHi
KaBOBa, XNOPOreHoBa, HEOXMOPOreHoBa, hepynoBa KUCMNOTK, a iXHS CTPYKTYpa BCTAHOBMNEHA IHCTPYMEHTamNbHUMIN METOAAMM.

BucHoBKkK. BMICT rigpoKCMKOpUYHIX KUCIOT Y 3paskax Bapitoe Bia 0,79 % A0 2,83 %. BctaHoBUM aHTUMIKPOGHY aKTUBHICTb
CyXWX eKCTpakTiB nucTs Ta kopeHesuy, I. hybrida «Little Dream». Yneplue 3 KopeHesuwy Iris hybrida «Indian Pow Waw»
BUAINUNM 4 NOXiAHi TAPOKCUKOPUYHOI KMCNOTU. Pe3ynbTatn AOCIMKEHHS CBigYaTh NPO NEepCrekTVBHICTb BUKOPUCTAHHS
KynbTUBOBaHWX COPTIB MIBHWKIB SIK [Kepena riapoKCUKOPUYHNX KUCIIOT.

TMAPOKCUKOPUUHbBIE KUCAOTbI B Cbipb€ FTMOPUAHBIX 60pOAATbIX MPUCOB

A. B. KpeuyH, 0. A. MuxamnneHko, B. H. Kosanés, 0. B. ByrauH, T. 1. OconoaueHko

MpencTaButenu poga Iris (Iridaceae) pacnpocTpaHeHbl MOYTU Ha BCEX KOHTUHEHTaX. 10 AaHHbIM Hay4YHOW NUTEpPaTypbl, BUAbI
MPMCOB HaKannMBakT BTOPUYHbIE METabONMTLI, Takie kak hnaBoHOMAI, M30(praBOHOWbI, KCAHTOHBI, KyMapyHbl, TMAPOKCUKO-
PUYHbIE KNCAOTbI, CANOHUHBI, TAHUHbI, BATAMWUHBI, OPraHU4EeCKVe KUCTOTbI.

Lienb paGOTbI — YCTaHOBIEHME Ka4eCTBEHHOIo U KONMM4eCTBEHHOro CoctaBa rmapOKCUKOPUYHBIX KACNOT B Cbipbe FVI6pVIL|HbIX
COPTOB MPUCOB, a TakXke yCTaHOBIEHNe aHTVIMVIKpO6HOI7I AKTUBHOCTW CYXWNX SKCTPAKTOB U BblAeNneHne nHansmuayanbHbIX BELLECTB.
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Matepuansi n MmeTogbl. OBbeKTbI CCnenoBaHus — IUCTbS M KOPHEBULLA CTaHAAPTHbIX kKapnkoBbix 6opoaaThix npucos (SDB).
BeluecTsa Bblgensny MeToaoM KONOHOYHOW XxpomaTtorpaduy, Npupoay YCTaHaBnmeanu mManyeckumm 1 ranko-XumMmn4eckuMm
meTogamu aHanuaa (Y-, VIK-cnektpockonusi, TCX). AHTGaKkTepranbHyto akTUBHOCTb Onpeaensny Metogom anddyauv B arap

in vitro.

Pesynkrathl. [MAPOKCUKOPUYHBIE KUCTOTbI MAEHTUULMPOBAHBI B ChIPbE MPUCOB METOAOM Xpomartorpacduu. Cnektpootome-
TPUYECKUM METOAOM YCTaHOBIEHO COAepaHne rMApPOKCMKOPUYHBIX KUCIIOT B MEpecYeTe Ha XMoporeHoByHo kucroty — ot 0,79 %
10 2,83 %. Cyxue aKCTpaKThl IMCTLEB U KOpHEBWLY, /. hybrida «Little Dream» npu koHUeHTpauum 1 % nokasanu yMepeHHyH UHMv-
GVPYIOLLLYI0 aKTUBHOCTb B OTHOLLIEHWM FPaMMONOXUTENbHbIX GakTepuy 1 rprboB. BriepBble METOAOM KONOHOUHOV XpomaTorpadui
13 kopHeBwmL Iris hybrida «Indian Pow Waw» BblgeneHbl kodeliHas, XnoporeHoBasi, HEOXIIOporeHoBa, hepyrnoBast KUCOTbI, @ UX

CTPYKTypa yCTaHOBNEHa NHCTPYMEHTalbHbIM METOAaMM.

BbiBoabl. CoaepxaHue rmapoKCMKOpUYHBIX KCNoT B obpasiax Bapbupyet ot 0,79 % Ao 2,83 %. YcTaHoBneHa aHTUMU-
KpoBHast aKTUBHOCTb CyXMX SKCTPAKTOB NIUCTLEB W KOPHEBWLY [. hybrida «Little Dreamy. Bnepsble 13 kopHeBuLY, Iris hybrida
«Indian Pow Waw» BbigeneHbl 4 Npou3BoaHble MMAPOKCUKOPUYHON KUCNOTbI. PesyneTtaThl nccnegoBaHus CBUAETENbCTBYOT
0 NepCrneKkTUBHOCTY MCMOMb30BaHNUS KYMbTUBMPYEMbIX COPTOB MPUCOB KaK MCTOYHMKA TMAPOKCUKOPUYHBIX KUCHOT.

The genus Iris (Iridaceae) has long been known as orna-
mental, honey-bearing and medicinal plants, the number
of which covers more than 300 species [1]. Iris count more
than 4.000 hybrid varieties, distributed not only in Ukraine
but also in Europe, Central, and Eastern Asia, North and
South America [2]. According to the literature, iris accu-
mulate secondary metabolites — flavonoids, isoflavonoids,
xanthones, coumarins, hydroxycinnamic acids, saponins,
tannins, vitamins, organic acids [3]. In folk medicine, the rhi-
zomes of iris have been used as an anti-inflammatory,
antibacterial, laxative, analgesic agent [4]. Based on these
data, the phytochemical study of iris has a practical interest
in the modern pharmacy.

As a result of the previous study, the hydroxycinnamic
acids were identified in the leaves and rhizomes of Iris
hungarica, and their quantitative content was established
2.6 % in the rhizomes and 4.7 % — in the leaves [5].

The hydroxycinnamic acids belong to the class of phe-
nolic compounds, were found in almost all plants in the free
acids form, their dimers, and esters. The pharmacological
activity of this group of biologically active substances is
being studied, there is information about choleretic, antimi-
crobial, tuberculostatic, antioxidant, hepatoprotective activity
[6,7]. The caffeic acid and its derivatives (chlorogenic and
isomers), which have an anti-inflammatory and choleretic
effect, are most common in nature [8]. Ferulic acid is found
in plant cells. Together, chlorogenic, ferulic, caffeic, coumaric
acids have a hypoazotemic effect, enhance kidney function
and stimulate the anti-toxic function of the liver [9].

Aim

Continuing the study of Iris genus plants the aim was to
establish the qualitative and quantitative composition of
hydroxycinnamic acids in the raw materials of iris hybrid

varieties, as well as to establish the antimicrobial activity of
dry extracts and isolation individual compounds.

Materials and methods

Experimental. For determination of the received substanc-
es structures physical and physicochemical methods of
analysis (UV-, IR spectroscopy, chromatography in a thin
layer of sorbent (Silufol UV-254 plates; silica gel 60 F,,
TLC plates), column chromatography on silica gel (230-400
mesh, Merck, Germany) were used. Melting point (MP)
was determined on the Kofler block (Franz Kustner nqch
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K:G:Dresden; N.K.70/3314k). The substances were dried
on rotary evaporator “Heidolph 2 WB eco, Laborata400
efficient” (Germany). UV-absorption spectra and optical
density were recorded with a spectrophotometer module
of Thermo Scientific Evolution 60S UV (CLLA) in cells with
a layer thickness of 10 mm. IR-spectra were recorded on
the instrument Tensor 27, UR20 (GDR) in the tablets of
potassium bromide.

Plant material. The objects of the study were leaves
and rhizomes of varietal bearded irises, harvested in
the vegetation phase in 2017 in the M. M. Gryshko National
Botanical Gardens of the National Academy of Sciences of
Ukraine (Kyiv, Ukraine): Iris hybrida hort. “Bright white”, Iris
hybrida hort. “Indian Pow Waw”, Iris hybrida hort. “Galleon
Gold”, Iris hybrida hort. “Mini Dynamo”, Iris hybrida hort.
“Little Dream”. These varieties belong to the group of stan-
dard dwarf bearded irises, which are widely cultivated and
valuable for their high decorative properties. The objects of
research were identified by one of the authors (Yu. V. Buidin)

Plant material was dried to air-dry condition, stored in a
cool well-ventilated place. The raw materials were crushed
to a particle size of 2-3 mm for qualitative, quantitative
analysis and for the isolation of substances.

Qualitative analysis. Analytical samples of leaves and
rhizomes of varieties iris were crushed to 2-3 mm parti-
cles, an extracting agent (70 % ethanol) was added in a
ratio of 1 : 10, a reflux condenser was added and heated
in a water bath at 90 °C for 1 hour to obtain extracts. After
cooling, the extracts were filtered through a paper folded
filter. Qualitative analysis was performed by paper and
thin-layer chromatography in the solvent systems of 15 %
acetic acid, 2 % acetic acid.

On the chromatograms, the substances were de-
tected by the characteristic fluorescence in UV light at
a wavelength of 365 nm and 254 nm. Ammonia vapors,
2 % alcohol solution of aluminum chloride, 10 % sodium/
potassium hydroxide solution, 5 % alcohol solution of
diazotized sulfanilic acid (diazo reactive) were used as
developers, which allows obtaining zones with brighter and
more characteristic fluorescence in UV light. The Rf of spots
was also determined for the identification of substances
and compared with standard samples of phenol carboxylic
acids — chlorogenic, neoclorogenic, coffee, ferulic, cinnamic,
hydroxycinnamic, p — coumaric.

Quantitative analysis. To establish the quantitative con-
tent of the amount of hydroxycinnamic acids in the leaves
and rhizomes of varieties irises the spectrophotometry
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method was used (‘Herb Egeronum Canadian” (TPM 42-
U-6/37-323-96) [10]: about 1.0 gram (an exact weight) of
the crushed raw material was placed in a 200 ml flask, 50
ml of 40 % ethyl alcohol was added, a reflux condenser was
added and heated in a water bath for 1 hour, maintaining
a gentle boil. After cooling, the extract was filtered through
a paper filter. 1 ml of the obtained extract was transferred
to a 50 ml volumetric flask and the volume was adjusted to
the mark with 20 % ethyl alcohol. 20 % ethyl alcohol was
used as a compensation solution. Spectra were measured
atawavelength of 327 nm. The content of hydroxycinnamic
acids in terms of chlorogenic acid and absolutely dry raw
materials was calculated by the formula, using the specific
absorption rate of chlorogenic acid:

X%  A*50750*100
531*m *1* (100 - W)

where A: the optical density of the test solution; m : sample weight, g;
W: weight loss on drying, %; 531: specific absorption rate of chlorogenic
acid.

Isolation of individual compounds. Iris hybrida “In-
dian Pow Wow” raw material was used for the experiment,
collected in the M. M. Gryshko National Botanical Garden
in 2017. Air —dry raw materials (rhizomes) in the total mass
of 1 kg were extracted with 70 % ethyl alcohol (10 L). The
extract (8.5 L) concentrated to a volume of 800-900 ml
and left for 24 hours to precipitate chlorophylls and gums
(5-10 °C). The tar precipitate was filtered and washed by
hot water (0.5 L). The resulting extract was evaporated
and treated sequentially with chloroform, ethyl acetate,
butanol. The fractions were evaporated until the solvents
were removed.

The qualitative composition of the fractions was iden-
tified by paper and thin-layer chromatography. Chloroform
and ethyl acetate extraction had a similar component com-
position, so they were combined. For this, the chloroform
extraction was evaporated to a minimum amount, washed
with 96% ethyl alcohol, and then treated with ethyl acetate.

The combined fraction was evaporated, mixed with
5 g of silica gel and applied to the column (d = 4.5; h = 80).
The substances were eluted with chloroform and a mixture
of chloroform: ethanol with an increasing concentration of
alcohol. 120 fractions were obtained.

The composition of all the obtained fractions was con-
trolled by paper and thin-layer chromatography: solvent
system BAW (n-butanol —acetic acid —water)4:1:2,15%
acetic acid, chloroform — methanol 8:2. Similar fractions
were combined. In fractions 41-46 and 74-78 substances
previously classified as phenol carboxylic acid derivatives
were detected.

Spectral data

Caffeic acid. C;H,0O,, yellow substance, mp 194-
195 °C. UV A max (C,H,OH) nm: 325, 203. Rf 0.32 (solvent
system — 2 % acetic acid) . IR (KBr), v, cm™: 3400, 3235,
2975 (OH), 1647, 1630 (C = 0), 1607, 1540 (Ar), 880, 860
(substituted benzene).

Chlorogenic acid. C,H,,O,, mp 203-205 °C. UV Amax
(C,H,OH) nm: 325, 273. Rf 0.66 (solvent system — 2 %
acetic acid); IR (KBr), v, cm -*: 2970, 2900, 2780 (OH),
1740-1710 (ester group), 1660, 1625 (C = O), 1605-1550
(Ar), 840 (substituted benzene).

Neochlorogenic acid. C,H,,O,, amorphous solid; UV
Amax (C,H,OH) nm: 325, 300. Rf 0.70 (solvent system —
2 % acetic acid).

Ferulic acid. C,;H,,O,, mp 168-170 °C. UV \ max
(C,H,OH) nm: 320, 274 should. Rf 0.43(solvent system —
2 % acetic acid); IR (KBr), v: 3450 cm™" (carbonic acid OH),
1690 cm* (C = O), 1275 cm™ and 1510 cm™" (carboxylic
acid C-O stretching), 1605 cm™ (aromatic C = C) confirms
the skeleton of ferulic acid.

Extraction procedure of plant for bioassay. To deter-
mine the antibacterial activity previously was obtained dry
extracts from the leaves and rhizomes of irises. 100.0 g of
crushed raw materials were placed in a round-bottom flask,
poured 1000 ml of solvent (distilled water), heated in a
boiling water bath for 2 hours. The first portion of the extract
was taken, after which 500 ml of distilled water was added
to the raw material and heated in a water bath for another 2
hours. The combined extract was filtered through a Buchner
funnel and evaporated to dryness.

Antibacterial activity. According to the WHO rec-
ommendations, antibacterial activity was determined by
agar well diffusion method in vitro. The inoculum suspen-
sion was prepared using a Densi-La-Meter apparatus
(PLIVA-Lachema, 540 nm). The cultures were synchronized
using low temperature (4 °C). The microbial load was 107
cells per 1 ml of the medium and was determined according
to the McFarland standard [11]. The 18-24 — hour culture
of microorganisms was used for the test. Mueller-Hinton
agar was used (“HIMedia Laboratories Pvt. Ltd India”,
India) for bacteria. The strains of Candida albicans were
cultivated using Sabouraud agar (“HIMedia Laboratories
Pvt. Ltd India”, India). The standard medium was prepared
according to the requirements of the manufacturer. When
determining microorganisms’ sensitivity to the samples of
iris take into account zones of growth of bacteria strains.
An alcoholic solution of chlorophyllipt at a concentration of
10 mg/ml was used as a reference drug (GNZLS “0Z”).

Statistical data processing was carried out according
to the requirements of the State Pharmacopoeia of Ukraine
using software (Microsoft Office Excel 7.0) [12].

Results

Qualitative analysis. According to the results of qualitative
reactions with alcoholic solutions of sodium hydroxide,
aluminum chloride and diazoreactant on chromatograms
with extracts Iris hybrida hort. “Bright white”, Iris hybrida
hort. “Indian Pow Waw”, Iri hybrida hort. “Galleon Gold”, Iris
hybrida hort. “Mini Dynamo”, Iris hybrida hort. “Little Dream”
was found more than 8-21 substances of phenolic nature.
At the same time, absorption zones with blue, violet, and
blue-violet fluorescence characteristic of phenol carboxylic
acids were identified.

Chromatograms differed in the number of spots, their
chromatographic behavior, the color of the spots before
and after their treatment in the UV light, the values of Rf.

According to the chromatographic behavior and
comparison with the standards in the all iris varieties were
identified caffeic, cinnamic, hydroxycinnamic, p-coumaric,
fumaric, chlorogenic, and neoclorogenic acids (Table 1).

Quantitative analysis. The quantitative content of hydro-
xycinnamic acids in the leaves and rhizomes of varieties

3anopoxckuii MeguumMHCKUIA xypHan. Tom 22, Ne 2(119), mapt — anpenb 2020 r.
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Table 1. The identification parameters of hydroxycinnamic acids in the raw materials of iris varieties

Hydroxycinnamic UV fluorescence The type of the raw material, in which the acid was identified

acids before treatment | after treatment after treatment solvent system leaves
NH with diazoreactive |2 % acetic acid

chlorogenic blue blue — green red — brown 0.66 in the all objects in the all objects

neochlorogenic blue blue — green dark — red 0.70 in the all objects in the all objects

ferulic blue blue-violet red — brown 043 1. hybrida “Galleon Gold” I.hybrida “Galleon Gold”
1. hybrida “Little Dream” 1. hybrida “Little Dream”
1. hybrida “Indian Pow Waw” 1. hybrida “Indian Pow Waw”

cinnamic pale - blue blue-violet brown 0.54 in the all objects in the all objects

hydroxycinnamic brown brown red — brown 0.58 in the all objects in the all objects

caffeic pale - blue bright — blue red — brown 0.32 1. hybrida “Bright white” 1. hybrida “Mini Dynamo”
1. hybrida “Indian Pow Waw” 1. hybrida “Little Dream”

p-coumaric blue blue-violet dark - red 0.48 1. hybrida “Bright white” 1. hybrida “Bright white”
1. hybrida “Little Dream” I. hybrida “Little Dream”

irises was established by the spectrophotometric method, Table 2. The content of hydroxycinnamic acids in the raw material of varieties iris in
the data are presented in Table 2. terms of chlorogenic acid

Antibacterial activity. Hydroxycinnamic acids exhibit Variati
many pharmacological activities, including antibacterial. arieties
Based on the data obtained, in the leaves and rhizomes ———

of I. hybrida “Little Dream” contains the maximum amount ~ 282+003 079009 I hybrida “Galleon Gold"

of hydroxycinnamic acids, antimicrobial activity was estab- 2.83£0.07 249£0.11 I hybrida “Little Dream”

lished by the method of diffusion into agar (Table 3). 244+0.10 1.25+0.07 1. hybrida “Bright white”
255+0.13 1.77 +0.08 I. hybrida “Mini Dynamo”

Discussion 1.14£0.08 0.97 £0.12 1. hybrida “Indian Pow Waw’

Fumaric acid was found in the leaves and rhizomes of
1. hybrida “Galleon Gold”, I. hybrida “Little Dream”, I. hybrida
“Indian Pow Waw”; n-coumaric — in the leaves and rhizomes
of I. hybrida “Bright white”, I.hybrida “Little Dream”; caffeic —
in the leaves 1. hybrida “Bright white”, |.hybrida “Indian Pow Microorganism strains
Waw”, and in the rhizomes of I. hybrida “Mini Dynamo”,
I.hybrida “Little Dream”. Chlorogenic, neochlorogenic, cin-
namic and hydroxycinnamic acids were found in all objects.

Table 3. The activity of dry extracts of /. hybrida “Little Dream” leaves and rhizomes
to microorganisms

The diameters of the growth inhibition zones at 1%
concentration, mm

leaves reference
drug

The content of hydroxycinnamic acids in the samples Staphylococcus aureus ATCC 25923 17.66£0.10 16.66+0.08 17.63+0.11 growth
varies from 0.79 % to 2.83 %. The smallest content in Escherichia coli ATCC 25922 16.00£0.08 1566+0.13 16.20£0.09 growth
the rhizomes is from 0.79 % to 2.49 %, which is due to Proteus vulgaris ATCC 4636 1466+0.12 1366+0.08 14.34+0.12 growth
the peculiarities of the metabolism of herbaceous plants. Pseudomonas aeruginosa ATCC 27853 14.66+0.15 13.00+0.14 14.85+0.10 growth
However, it should be noted that in the rhizomes of . hybrida  gasillus subiils ATCC 6633 1866+007 17.00:009 1840013 growth
“Little Dream” the content of hydroxycinnamic acids is rela- Candida albicans ATCC 653/885 17.00£0.10 16.00+0.413 17.63£0.09 growth

tively high —2.49 %. The largest amount of hydroxycinnamic
acids is observed in the leaves of I. hybrida “Little Dream”
(2.83 %), I. hybrida “Galleon Gold” (2.82 %), . hybrida “Mini
Dynamo” (2.55 %); the smallest is in the leaves of I. hybrida
“Indian Pow Waw".

The data in Table 3indicate that dry extracts of /. hybrida
“Little Dream” leaves and rhizomes exhibit antibacterial
activity against Staphylococcus aureus, Escherichia coli,
Basillus subtilis, Candida albicans and a weak effect on
Proteus vulgaris and Pseudomonas aeruginosa.

4. The antimicrobial activity of the dry extracts of /. hybri-
da “Little Dream” leaves and rhizomes was established:
the preparations are highly sensitive to Staphylococcus
aureus, Escherichia coli, Basillus subtilis, Candida albi-
cans; weak activity on Proteus vulgaris and Pseudomonas
aeruginosa.

5. The method of column chromatography was used to
isolate 4 substances, derivatives of phenol carboxylic acids:
caffeic, chlorogenic, neochlorogenic, ferulic acids, the struc-
ture of which was proved by spectral methods of analysis.
Conclusions 6. The results of the study show the prospects for
the use of cultivated varieties of irises as a source of hy-

1. In the raw materials of 5 dwarf bearded irises varie- droxycinnamic acids.

ties, hydroxycinnamic acids were identified.
2. The quantitative content of hydroxycinnamic acids
in terms of chlorogenic acid was established. It is noted Conflicts of interest: authors have no conflict of interest to declare.
that hydroxycinnamic acids accumulate in larger amounts Konnikr iHTepecis: siacyTHil.
in the leaves of irises.
3.Inl hybr{da Lllttle I?reqm raw materlals th;a con- HaiiLuna Ao peaakui / Received: 10.07.2019
tent of hydroxycinnamic acids is the highest: 2.49 % — in MicAs AoonpaLosaHHa / Revised: 04.09.2019
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