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Anatomical distinction of underground organs (rhizome or root) ofViola odoratalL.
Budzianowska A., Wi Sniowiecka M., Bud
Department of Pharmaceutical Botany and Plant Biotechnology
Pozna® University of Medical Sci er
(PoznaCG, Pol and)
abudzian@ump.edu.pl

Viola odoratal.- commaly known as Sweet Violet, belongs to the family Violaceae and is native to
Europe [Valentine et al., 1968] and Asia, but has also been introduced to North America and Australia.
The plant is a herbaceous perennial, which consists of an undergroundisizoat€) with roots, from

the top of which peduncles, petioles and stolons outgrow as aerial parts. The species has various
applications in medicine, cosmetology and perf
are the whole plants/(olae odoratae cum radicibus herhaeaves Yiolae odoratae foliufy flowers

(Violae odoratae flosand rhizomes with roots/{olae odoratae rhizomar Violae odoratae radix

The whole plant is considered to contain an alkaleidline, violatoside (methylaicylate glycoside),
delphidin derivative (violanine), volatile oil, triterpenoid saponins, flavonoids, mucilage and
cyclotides. It is used as an expectorant in cases of various respiratory ailments, in treatment of
headaches, insomnia, dizziness, exhansand skin inflammations. The leaves contain glycoside of
salicylic acid, cyclotides, volatile oil and are used in headaches and body pains. Flowers, which contain
violatoside, flavonoids and volatile oil, are used for biliousness and lung complaistshizbmes,

which contain violine, triterpenoid saponins and volatile oil, are used in respiratory tract and
rheumatoid complaints. The nature of underground parts is unclear b&Galzse odorata rhizoma

(i.e. rhizome) is frequently translated as Sweetet root.

As a cosmetic plant it provides a few materials recorded in the INCI directory: Viola Odorata Leaf
Extract, Viola Odorata Flower Extract, Viola Odorata Flower Water, Viola Odorata Oil. The volatile
oils from the leaves, flowers and rhizome#ed significantly by chemical composition and scent and

are highly valued in perfumery.

Until recently the photographic data dhodorataanatomy were hardly available. However, in the
recent anatomical investigations ®nodorataand related species @uorgans were considered like

roots, peduncles, petioles, leaves and eventually aerial stems in the case of some species but rhizome:



were omitted completely [Din- et al. 2007, You:
and rhizome is rnoso infrequent phenomenon in pharmacognostic and industrial terminology and one

of the best known example is the caseérisf rhizome,which consist of rhizomes without roots but is
commonly described as a rodridis radix or Orris root).

The aim of ou work was investigation o¥iola odorataanatomy with focuse on rhizome and root
structur e. The wild grown fully flowering plan
April, 2010. The microscopic slides were prepared from the @®ssonsof roots, rhizomes, leaves,
petioles, peduncles as well as epidermis of leaves and full thickness flower petals and sepals all of
which were fixed in glycerine gel. The observations were made on the laboratory light microscope
STUDAR under 93,75x%, 187,5%x50x magnifications and documentation was done with Minisee and
Electronic Eyepiece Jinchene cameras using computer softwares provided by manufacturers.

The root crossections showed epidermis (rhizodermis with root hairs), primary cortex, endodermis
with Casparian strips, pericycle and cylinder of secondary phloem, cambium and secondary and
primary xylem which filled center of organ. In turn, a rhizome cgEgion exhibited
epidermis/peridermis, primary cortex, endodermis with Casparian strips, gheriagylinder of
secondary phloem, cambium and secondary xylem and a big parenchymatous pith with numerous
druses crystals in the center of the organ. Already anatomical analysis shows marked difference
between root and rhizome, which have different phggiyp and hence may differ by biosynthesis
pattern and accumulation of secondary metabolites. The prepared microscopic slides and photographs
serve as didactic material for education of botany in pharmacy and cosmetology studies.

Din- M., B a M.2007. natomicalzand gcolkgical study on Turkish endéfitta
kizildaghensidv.Dinc and S.Yirdilimri. AmericaEurasian Journal of Scientific Research 2: 1.
Jhdrzejko K., Kowalczyk B., Balcer B. 2007. RoSI
Katowice.
Val entine D. H., Me 1988Wpla L. m:rTutifl T.,G. eBal. feds), Eldra EAropaea.
Vol. 2., Cambridge Uni. Press, 270 282.
Yousdi N., Mehrvarz Sh. S., Marcussen Th. 2012. Anatomical studies on selected sp&titta of
(Violaceae). Nordic Journal of Botany 30: 46469.
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Fatty acids of Artemisia nutans willd. Herb
Kovaleva A.M., Ochkur O.V.
Department of Pharmacognosy; Department of Nutriciology and Pharmaceutical Btogato
National University of Pharmacy, Kharkov, Ukraine
alehandro198@&mail.ru
GenusArtemisial. of Asteraceadamily has more than 500 flora species in the world flora, and in the

flora of Ukraine- 27 speciedelonging to three subgeneraArtemisiaLess.,Dracunculus(Bess.)
Rydbergand Seriphidium(Bess.) RouySpecies of the genus and medicines containing raw materials
from them are widely used in official and folk medicine in many countries of the wosdtihagating

the appetite,anthelmintic, antibacterial, antiprotozoal, choleretic drugs. At the same time, many
members of the genus have been studied insufficiently, so it is reasonable to study biologically active
substances of wormwoods and their physgatal activity and obtaining of new pharmacological
substances on its basis.

The aim of this study was to investigate the fatty acid compositioArwimisia nutanswilld. -
endemic of the steppes of the Don baSime object of study was the herbAxttemisia nutan3willd.,
harvested in the bud stage in Belovodsk district of Luhansk region in the summer of 2011.

Study of qualitative and quantitative composition of fatty acids was performed with mass spectrometric
detection. By adding the solution of bortmithloride in methanol to the plant material methyl esters of
fatty acid were obtained. Analysis of the methyl esters were carried out using the chromatograph
Agilent Technology HP6890 GC with mass spectrometric detector 5973N. The identification gf meth
esters of fatty acids were carried out using the data of the mass spectra library NIST 05 and Wiley
2007, calculation of the quantitative content of fatty acids performed by the method of the internal
standard in mg/kg and percentage of their totalarunt

As a result, in the herb @frtemisia nutan®Villd. 15 fatty acids were identified, including 12 saturated
(caproic, myristic, palmitic, palmitoleic, heptadecanoic, stearic, arachidic, behenic, tricosanoic,
lignoceric, pentacosanoic, and cerotic), omenounsaturated (oleic) and two polyunsaturated (linoleic
and linolenic). The total fatty acid content in #heemisia nutandVilld. herb amounted 11.450 mg/kg,
including saturated 6154.6d3¢6/ € ¢ ( 53. 75 % fsls nwoRdugsaumtefifstH2). 3§ gzl v
(4.91%),polyunsaturated 4733.1mg/kg (41.34%). Dominant fatty acids apalmitic (3198.4mg/kg,

or 27.93%)Jinoleic (2722.4mg/kg or 23.78%) andinolenic (2010.7mg/kg, or 17.56%).
Chromatographynass spectrometric investigation of the fatty amihposition of Artemisia nutans

Willd. herb of Ukrainian flora was carried out for the first time.
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Characteristics of the genus Asparagus flora of Ukraine
Mykhailenko O.O.
Department of Botany
National University of Pharmacy, Kharkov, Ukraine
z_ola07@mail.ru

Genus Asparagus (Asparagaceae includes about 300 species [3] of plants. In the wild
asparagus is found in the Belarus, the Ukraine, the Caucasus, Western Siberia (mostly in the steppe anc
foreststeppe zone, Altg Central Asia (mostly in the normast), in Africa and Asia. Grows on
bushes, on the edge of forests, meadows. Cultivated as a food and ornamental plant [2].

In Ukraine grows 7 species disparagus(A. verticillatus, A. tenuifolius, A. litoralis, A.
officinalis, A. polyphyllus, A. levinae, A. pallgsiiThe most common type Kisparagus officinalis
This perennial herb up to 150 cm tall, has a powerful horizontal rhizomes with lots of roots and several
underground vertical shoots, as well as nestiped or flattenedCladodes shoots.

Asparagus grown and valued as a medicinal plant in ancient Egypt, Rome and Greece.
Medicinal raw materials are the roots and shoots of wild asparagus.

The rhizomes and roots of asparagus contain asparagine and Sap@UNwIirTs,
carbohydrates, traces essential oils, carotenoids, amino acids (citrulline, serine, threonine, proline,
glycine, etc.), also, monosaccharides, oligosaccharides and polysaccharides, starch, vitamins
(especially vitamin E); in the young shoots i@snded proteins, asparagine, lysine, arginine and other
amino acids, vitamins BBz, C, PP, carotene, a large number of mauard microelements (calcium,
phosphorous, potassium, copper, magnesium, iron and zinc), saponins; seeds have a fatty oil, in ripe
fruit - carbohydrates, organic acids (citric and malic), traces of alkaloids, folic acid, which is
responsible for the development of red blood cells and prevents liver disease. Amino acid asparagine
have a positive effect on the heatobwers blood presure, dilates blood vessels, increases the activity
of the cardiac muscle, and is a diuretic [1].

In folk medicine, the dried root of asparagus used asirdfgmmatory, diuretic, antiseptic,
antibacterial, antipyretic. Root of Asparagus is used to tteatnervous system, gastrointestinal
diseases, diabetes. Recent studies of aerial parts of asparagus have shown availability antitumor
properties. Preview Analysis shows the perspective -afepth study of the genus Asparagus, as a
source of biologicallyactive substances.

Literature:
lrzuyjdeSts [ .41 ., stedoj dgityjldzdls.j dAddd M jsar j 1 ©OQfls | deds
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3. The Plant List (2013). Version 1.1. Published on thenetenttp://www.theplantlist.org/
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The chromatographic study of carrot roots
Paziuk D.-M. V., Velma V.V., Kyslychenko V.S., Gurieva |.G.
The Chemistry of Natural Compounds Department
National University of Pharnwy, Kharkiv, Ukraine
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Carrot(Daucus carota.. subsp.sativus(Hoffm.) Roehl.)is a representative of the parsley, or
carrot, family(Apiaceag. The plant is welknown for its fleshy root of oranged oryellow colour
used as a food product. At the same time carrot is a popular remedy due to the high content of carotene.

Fresh carrots or fresh carrot juice is prescribed to people suffering from drygh@vitaminosis
A, pregnant women and lactating mathéo increase the milk secretion, to people whose profession is
connected with eyestrain, in cases of myocardial infarction, angina pectoris, upper respiratory tract
disorders, nephrolithiasis and urolithiasis, and as a complementary remedy in conisinkéxatitis,
blepharitis andetinal exhaustion

Carrot is also used as a mild laxative in chronic diarrhea and haemorihordases intestinal
peristalsis suppresses the development of putrefactive processesTineitplant is widely used as a
diuretic in kidney disorders. Carrot improves the body tone, caggegenating effe¢thelps to
eliminate skin defectsdue to what it is included in a variety of masks for dry aadging skin
promotes excretion of radionuclides and blood cholesterol

However, despite the wide usage of carrot roots in medicine its chemical composition is not
studied well enough which can be explained by the presence of wide range of its varieties cultivated in
Ukraine. Thatoés why t he ai mstadf of caurat roovalcohkl extracts. t h e
The chromatography process was carried out in the following solvent systems: | diniension
butanolacetic aciedwater (4:1:2) and Il dimension 15% acetic acid. This has helped to reveal the
presence of at lea%d compounds on the chromatogram. The presence of certain classes of compounds
was determined by the fluorescence in the-ligtit and after chromatogram derivation with reagents
(ammonia vapours, 1% sodium hydroxide alcohol solution, %4 aluminium chlorle alcohol
solution). 5 compounds had violet fluorescence which allowed to attribute them to hydroxycinnamic
acids. The other nine compounds were classified as flavonoids, besides, five 6f éiseaglycones
and fouri as glycosides.

The preliminary chromtographic study of carrot roots provides the basis for the further
profound study of its flavonoid and hydroxycinnamic acids composition and also quantitative
determination of the abovementioned biologically active compounds.
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The production of volatile arganic compounds
in Agastache rugosa in vitrghoot cultures.
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Estragole (synonym Methylchavicol) is the predominant (up to 98.0%) constituent of the essential oil
from Agastache rugosaHowever, its content in the aerial parts of the plant is variable and depends on
the harvest period, cultivation conditions, as well as on the plant developmental stage. Estragole
presents strong antifungal activity againgtichoderma viride Candida albicas, Cryptococcus
neoformansand Blastoschizomyces capitat(S8hin and Kang 2003, Shin and Pyun 2004). Hence, the
medicinal value of the herb depends in great part on the content of this volatile phenylpropene.

The present study was focused on the influesfae vitro conditions and plant growth regulators on

the morphogenetic response and the composition of headspace volatlesugbsa in vitroshoot
cultures.

Fourweekold in vitro germinated seedlings, obtained from seeds of three years oldjosaplants
were used for the establishment of shoot cul tu
individually transferred to a shoot proliferation mediunMurashige and Skoog (MS) without planth
growth regulators or supplemented with specifoncentrations of one of three cytokinins BAP
(benzyladenine), KIN (kinetin), TDZ (thidiazuron) and one of two auxins IAA (indaoktic acid) or

PIC (picloram).

There were differences in the morphology of leaf laminas and stems of shoots treateiffevéhtd
phytohormones. The BAP and KIN supplementation together with the natural auxin was more efficient
treatment in terms of normal morphology and shoot multiplication.

The highest and second highest percentage (45.83; 35) of axillary bud break airzedolotr explants
maintained on solid agar medium MS without plant growth regulators, or supplemented with BAP (5.0
OM) + I AA (0.5 OM). The supplementation of pic

regarding leaf lamina and stems. Thereemegry little or no trichomes visible on the leaf surface.
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The production of multiple volatile compounds was detected in shoots maintained on media containing
IAA. The entire area under the peaks of all of the analyzed constituents was over two timesrarge
the shoots cultured with the natural auxin than those with the synthetic one.

The content of estragole in all shoot cultures was high (#@®8.0 %). The highest amount was
detected in shoots cultured on MS growth reguifree medium (97 %) (FidL.).

The shoots ofA. rugosacultured inin vitro conditions were able to produce volatile organic
compounds with the high content of estragole.

(1) ' (2)

—
=
—_—
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Fig. 1. The chromatograms of volatile organic compounds emitted Aomugosa in vitroshoots

growing ongrowth regulatoffree medium MS (1), and basal medium MS supplemented with BAP and
IAA (2).
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Potential of plant cell cultures in cosmetic application
i callus culture of seabuckthornHippophae rhamnoides
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Worldwide cosmetic industry is seeking for innovative natural cosmetic ingredients with high
biological activity. Plant derived compounds are often preferred setbbsynthetic origin. According

to the new c on cworkdrsuse8 a oyelactike ingredientcfrom plant cell culture for
antraging cosmetics [1]. Planin vitro technology is based on plant stem cells defined as
dedifferentiated cells ofatlus and suspension cultures. Biotechnology makes it possible to cultivate
stem cells of every plant, including endangered species, protected and endemits, without seasonal
fluctuations in plant material quality and quantity, under controlled conditiggrazfuction process.

Plant stem cell extracts can influence skin adult stem cells: delay the aging, stimulate and protect. The
new concept is based on the idea that biomass from cell cultures as source of novel ingredients, apart
from the main active compad also produce some other metabolites whithcgethein asynergetic

way [1, 2].Hippophae rhamnoidek. (Elaeagnaceae) is a shrub species widely distributed throughout
the temperate zone of Asia and Eurdépe Poland under strict protection. Fruabthis species have

been used as a drug in traditional medicine since ancient times. Pharmacological effects of berries and
leaf extracts are due to vitamins, flavonoids, carotenoids, phytosterols, polyunsaturated fatty acids,
organic acids, some esseahtamino acids and trace elements. A wide spectrum of activity have been
recently reported, including antioxidant, cytoprotective, immunomodulatorys@esis, antiumor,
antirmicrobial and tissue regeneration. Sea buckthorn based preparations havexpleged in

folklore treatment of skin diseases and ulcers. Berries can be used as food additives, cosmetic
ingredients or nutraceuticals [3].

The aim of our project is to establish the cell culturesl.oiamnoidesas source of active ingredients

for cosmetic application in skin care. The goal of this study was to induce callus proliferation followed
by culture condition optimization afell culture. In order to achieve loose callus and vigorous cells,

and to establish cell suspension culture systenHirhamnoides the influence of different culture

conditions on induction and growth were studied. The effects of various parts from axenic seedlings
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and meristem of dormancy buds as explants, MS as basic medium and different concentration of NAA,
2,4D, KIN and BA were examined. The results showed that 1/2 MS supplemented with(2,@

mgL1) + NAA (0.2 mgL?) and 2,4D (0.5 mgL?) + NAA (0.05 mgl?t) were efficient media for callus
induction. Cell culture was established in liquid medium from friabeite callus. Leaves of intact
plants and cell biomass extracts will be testedtro on skin human cell line in order to their ability to

stimulate the proliferation and migration of dermal fibroblasts and keratinocytes.
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Perovskia atriplicifolia (Lamiaceag is an lIranian, Afghani, anéakistani medicinal plant, which
grows mainly in the border mountainous regions of Afghanistan, Iran, Turkmenistan, and Pakistan. It
has antibacterial activity and is used by local healers for the treatment of fever and rheumatics
(Zamfirache et al. 20Q9Erdemgil et al. 2007)It is an aromatic species that produces mostly
monoterpenes and sesquiterpenes (30%) in the volatile fraction. The most abundant constituents of the
essential oil are camphore, ;8 n e o IpinemenPdburnibrtazavi et al. 2093n this study, we report
a method foiin vitro callus culture oPerovskia atriplicifoliaandextraction procedure of nevolatile
phenolic compounds produced by callus cells growing on solid agar medium MS (Murashige and

Skoog 1962) supplemented with different plant growth regrda

Establishment oifh vitro germinated seedlings and callus cultures

Seeds were obtained from plants cultivated in Medicinal Plants Garden of Medical University in
Wroclaw. They were surface sterilized prior to placing them on MS basal medium. AAlitevdéeks of

culture, the value of germination energy was calculated (65%).

Four weekold seedlings ofPerovskia atripicifoliawere used for the callus induction process. The
explants were obtained from five different plant organs: leaf lamina, petatiéedon, hypocotyle and
root. Callus was induced on agar medium (MS) w
OM) and with two types of auxins: NAA (0,54 OM)

Extraction and identification procedure of phenolic compounds

P. atripicifolia fresh callus samples were extracted twice with 4.5% formic acid. After centrifugation
and filtration, phenolic compounds were separated using solid phase microextraction mini column.
Two solvents were used: 100% methanol and 4.5% formic @bie samples were directly analyzed by
UPLC-DAD-MSi MS.

The analysis of phenolic compounds at &= 320 n
time: 9.66 min), and at &= 520 nm indicated t he
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Aglycones: Cyanidin (molecular mass: 287.05) retention time: 7.84}; ®elphinidin (molecular

mass: 303.1) retention time: 8.47; Pelargonidin (molecular mass: 271.1) retention time: 9,73.

The highest content of rosmarinic acid and anthocyanins were obtained from callus cells derived from
the rooti explants, were those pounds were produced exclusively.

The results shown that callus culture Bérovskia atripicifoliaretains the biosynthetic ability to
produce rosmarinic acid and anthocyanins, that can be used for experimental investigation of the
regulation of secondgrmetabolism or in biotechnological optimization of production of bioactive

phenolic constituents.
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Fig. 1. Structures of four compounds determined during this study and an example of HPLC

chromatogram of callus extract.
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Agastache rugosdgFischer & C.A.Meyer) O.KuntzeL&miaceag is a perennial species widely
distributed in Asia (Japan, Korea, China) and North America. It is cultivated as a medicinal plant in
China.A. rugosais known as a Korean mint and is commonly used in Chinese herpuallsre it is
considered to be one of the 50 funamental herbs (Duke & Ayensu 1985). The secondary metabolites of
A.rugosainclude essential oils, flavonoids, and phenolic acids (Hong et al. 2001, Nam et al. 2005).
Rosmarinic acid is the most abundant bin@cphenolic compound in this herb.
The aim of this study was to investigate the effect of exogenous amino acid supplementation on content
of rosmarinic acid in shoots @éf. rugosamaintainedn vitro.
In vitro shoot cultures were obtained from aseplycgerminated seedlings from seedsAofrugosa
plants, collected in three different vegetation seasons2@10, B- 2011, C- 2012). Shoot tips were
excised and individually transferred to a shoot proliferation mediuvurashige and Skoog (MS)
supplenented with different concentrations ofpghenylalanine (0.50 mg/L) or casein hydrolysate (50
mg/L).
After 28 days of culture, data were recorded on the number of axillary bud break, number of shoots and
buds per explant, and number of adventitious budsgtus formed at the basal ends of explants, and
rosmarinic acid content was evaluated with-MS.
Agastache rugosahoot cultures samples (0.1 g) were extracted twice with 2.5 mL 4.5% formic acid.
The samples after centrifugation and filtration wereasafed using solid phase mieeatraction mini
columns. Phenolic compounds were eluted using 2.5 mL methanol and 2.5 mL 4.5% formic acid and
directly analyzed usindgJlitra Performance Liquid ChromatographMass Spectrometry (UPL®IS-
MS).
In shoots growing 0 media containing casein hydrolysate, the concentration of rosmarinic acid was
remarkably higher than with a single amino acidL-phenylalanine. Casein hydrolysate consists
mainly of free amino acids. Major compounds are: Glu, Lys, Pro, several aipgimaitno acids, Trp,
and Asp. Others are contained in lesser proportion. As a result, we have demonstrated that
supplementation of shoot cultures Af rugosawith casein hydrolysate are valuable source of

rosmarinic acid.
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Rosmarinic acid [mg/g d.m.]
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Fig. 1. Rosmarinic acid conteimt shoots supplemented with Phe or casein hydrolysate (Cas).

Fig. 2. DAD-HPLC chromatogram of microshoot extract, and DBB/VIS spectrum of rosmarinic

acid peak.
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Fe | Si P | Al | Mn | Mg | Pb Ni Mo | Ca| Cu| Zn | Na| K Sr

59 | 200 | 125| 37 | 18 | 555|0,37|<0,03| <0,03| 630 | 0,55| 2,2 | 74 | 2070| 7,4
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ko Oted dz S &O kO Bk j Beklsd odCttedMisO®RO E §sHOM hdan WOt
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Mlsotstej dedzg? W' Issftcj f OtcOlslz L "' ftsedz € jJ B ydzed B3 edsOMmlisd ¢
sdf k.

[ "] OIsktcO
1. stsdgj ydz6 t . v. AN IssLOfMsBd 9 dz CkoQdade. } Yyk¢§ tessmas cdsts oH
10y BdzOdz' detsets kdz' o j eidIlsj BORB.IC [ 62@o HMBA0O Htsdz' sjrdz CO€.
2. skktcdzd Sts9o O R. §. JfIsddddL Oydw MmMdMmilsj Bidese s fsSatsSHO o &
9" MsC 52 ¢ 53 teB doHzdsiyl to @ /R . ¢f . ' tof daidstebsHs dzdy2dzd ZDAsH tir 7z O dz.
T 3. -10%
3.1tdsOS 1. ¢. ( Sy jtodd3d delsOdz! dzj HBMdz' HY jdedew 6" ftsecdz' €
tdsoO¢, [ .[. [OdashlsOd // uvitO UANI3¢§ 268 [ &Y PE&250YyJ 9 Isd yc
4. v lzyomdzt sdomy j etstc Odz! dzts”’ ¥ Otedz0C sIsj O " ° ykCtotso sets
[ sdtcow " v [/ 1 .1. yvyjtdda, [[. [OdshIsOUdZ08§ .. | BB J
5. vtesdg! €5 1. 1. 1 jtsttOdz d j MOROtesMmdedy O hdj e f OteC
o. u. [ WddiisbsdHa, 120 WX y.
6. MOHYO2 (¢c.R. [ cteOWdumMStsds M smMtsBj tsftcj Hjdzj dedw 1+ WW
Eydlsy td OCyd?2 o ¢ tgQHR] tc BveHMRUERD C & tets dzgf W / di 1#6&CU d C28dzts ¢ v
l.ia. -122.8
7. Mapanga R.F. The renal effects of blood gluelaseering plantderived extracts in diabetes mellitéis an
overview/ R.F.Mapanga, C.TMusabayane // Ren. Fail.2010.i Vo | . 3i2P,132. 1.
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[sfd Hy jdedg? S' dz' §' Mdzse s o & Miskis] o ¢ i Pzl dzd §

COBW stedzsets ( Oci mum basilicum L.)
tdsoO¢ [ .[ ., 1kBdtsea O [. .
SOWJjHIBO WOttdsOyd olsdydzs™ " d3' ° IsO ¥ Ofte

sd ofm! €d2 diHdydzed?2 vdz o9 jteMmMdisjls VSO dzf! ¢t
3. sd o, LvECLO dzO
lubow.rybak@yandex.ru

I dm oL JqUO kW tst§ dadoX f dzn BY B2 R jdB & dzts drts dzds P dc Op 3 dz'
Ocimum basilicum Lo ' H dzgsmd Is' MWOL Wf@zimins b g ' d3j 2CMiisdatts [Catsiackae
Lindl.[1,2].

1 d&2' CRodgds tiEs e d € ts tdsdcipm Bre B G20 ¥ ts toulzsdz®tc 3y dz'd 3 d dz'
to' L dedeOt Halzd 2@ tcd Miskz‘ Is fifws ff & fzzdbRIB MisHc2XOo d L OMEEHo ¢
COMIstEdlsZwIE" ff totsis d € OO iz s te 1L tO2ts o dzts 3] ' Ay eifthis dzr * O dz' dz'
Omis®d h € sotdi~y 'lsd2s tsazflhtO"ts [ 2] .

U tc O OL d fiz0 Rk s tadgiztdiplss] 10,4H 9,8%1) W ° tasidisH z B d dz'j dgtse  dzad ( +
6%), W zOo sdasts H @, OOPSAdE 'ddC L PBOS Pdds OB ded 21 1°
0Mm¢ tstc BC' (dipsiiiids 2

1 OoHWw C dC OdgW fftidy tdgRiMEzO@L d OO stdddffc'ts" des L OB sMtse
LBEHOM]s dfAcff@MZ By j dzdz dgj Waste®El, gz B fzggdefizy’ ° 'Hd r OC
f stelzh § dadzd S ®BOGCERY L OcOdz' dzs®fEzBL 28 yd 2

widzlz® pEOEEdss] 20 3% ts tovdd®'c 5t L dzv ¥ Is! MwL Qi Oytc ofiyiy sdiizw
dzd Mis)ds j HsRAQ@ BstoW s dzts dzO U @GRk dzd

wde sted3BOy' v hsHts W' lssn' 3 ydesets HBMdz H Y j dadgv
stcOo ' tc' Ldzds MBtels' &8 Mstels' © BOLddz Sk COMRW tStcdztsG !
ygddesdz, W Ottd@zOC tscdesMmisd ydzai HEsMdz' HYy j didzdzdidistels © B OL ¢

[B' " ClOdsd dzOh segts Htsfydz HY jdzde" BEZdzO Istc@o O H o
basilicum L. - Mtstels" 8 ¢ otosdBZOIsdzd2 é SOk gl dzts dzj I5 BacPUAS. Lo dY
BOMsotsets yo ' Is' dedgv dOfted S ' day Mdtfdvy 2013cissS 2
BtslsOdz' ydesets MOHEZ " d&3. OCOH. [. 1. Atd d&O.

t smdzd dzd Mtstels z-L ¢ folag AZ30 dsdedooé W dzd MIs® tsMmdzdded L
sdz' 2, O tsMmdzddd Mtz c¢cA sdzjlksseod2e ~OLOSCIjtedL Izt

[ jIstss tcsBtslsd BlRzdzs fftste’ o daW dz' dzj HisfMdz' H Y j dzdgv
BOLddz' k2 COBYWstcdegtsets Hoatsn to' Ldedrn Mtstels' 8 L O HEsSH ts¢
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 smdz" HY B nBdro Cldstef@satcff dzlz 0 Odzd " dzw m sd3 dzOMmis 58 9 O dzdzw
d3d Is Odets ditsvdy e ttsH dztse s Isdy dgw . [ Isted d30O dz' a3 Is Odzts dz' dz’
Wodz Iste ¢cMmddzy Miste’ Yy 0e sz H3fF 5 ®dat dztf d3H s 1 dhag 0 to ttlzde O dadd
Sstcd 3Bz qddz' @9 dzO0 M j St slstsdzj Iste’ Specord M40
66635 dz 653 dzds.

i BLOR Zdzts € C' dz €' mdzScAszs s W Mzl | ¢ di ddidste W *° dz
COtcslsddets” H' @ HftososHddzd L O tof adgWdzgdg" d&3 [ drlsj dzls Odzj t

l twjLikzdz ISOIs’' fttseo jH] dztscts W[ tshpdzC A ) gadelzy o B3z igls 8 «
stcOo ' MisdgBldz Hach ) ZOHKC G/ ¢, MBEEBR25 A BEd Eszd ¥ ¢
dzO OBMtsdzs Isdzs Mbkr k2 Md tc ok diztc O 99 dy tdfigtididStadz bR 822,58 &2Hdz0 w (
BECGc/ 6, Mtelskz-20A 55dzjdi§twd gl d&z  jtojtcORkdzC & dzO 20B Mts &
o3 Mls Mkddd COtslsd dzts’ H-EC Otctizls dfdpfipls EIOE @ 9z & s dEOIs dzg s
3299,3 &B¢c/c, MREEE, §A wHE&plbtto 2 d jtcj cORkdzC & dzO

Il dasHwyd L tsils teod@OITE - L sHjOelEElsd ko Ockz, Ishct®o b o3’
BOLdd ¢k Mtlskz cotesdBOIsSdd2e Hisfd Is odMmtsCdds ¢
COtwetslsddzs” H' &8 9 " dgh dr temdzddzoOr 1OSCdr W WBOY dyJ Hdhntc
odistcdMmistso o OIKO tes® d ety gias T dzts O dafizdc s W ° dz@AsIB)dE tf tc J ) fogtz to d
LOnotstes 9 OdgV =, -C &thtS s tifmaf tefts AedidARiErs i ls d &3k dz? Is tf t& 'H a3 lef dzdzd 2
fslsjdzy’ Oz Stec Odf QuaiisiffimO R d 8 BON BB sMjtcj HE 8O O
Ldzdy E2° ? s © -~ 8 tzlc &5 O dz! dz0s Q€ @S3 [ d d2s@k] T .G @idistaia(>?
ftoslf sdzlzo Olsd w ¢ mMdtetse ddziz H dzw tsils te d d30 dzdzV ftcj f Ots:
OdzsdtsS MdHOdzlsdzts¥ OCIsdoe dz' Mise .

1 s d dzO dzdzw
1. [ftejHjddlsjd or mMhdmas tOMIlsjdd?2 vStOddz / . 1.
Hteds.dJ o : A J Isishies y 59489 In..
2. Basil.The GenuOcimum /[edit. by R. Hiltunen, Y. Holm.]i Helsinki: Harwood Academic
Publishers1999.- 289 p.
3. Dere S. Spestrophotometric determination of chlorophyl B and total carotenoids content of
some Algae speciassing different solvents / S. Dere, T. Gunes, R. Sivaci // Tr.J. of Botargy.2 .
1998it . B
4. Lichtenthaler H.K. Determination of Total Carotenoids and Chlorophylls A and B of Leaf in
Different Solvents / H.K. Lichtenthaler, A.R Wellburn // Biol.cS@ransi = 1 11985/ { . 5392
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e Odg ydz' Cdmdzslsd MmMstels' 8 Mtsyjedy' =~ C
{t sBOdzets 9@ phlYjdX s [ . ¢.

ISOWjHteO BtskOds S, 10Yy' sdzOdz’ dzd?2 WOtdBOY,j olsd
SOWjHIEO W OtedOyl ' odeoddppsts d 27 " dd® ', s dzO dz' Isdzd 205. d3jf H o wdzd A ]
3. 1 ' dzdzd yvw

svetvikrom@mail.ru
Il steWH L okcedzjotsHOB tstcd Odz ydz CdMmdzslsd dz0 2
l sdzd ftosd3 ydzedd3d HtesHEZSISOR BEMdHOY', - O ZSQE]to)
odestedMmMlstsolze Is! Mw o MddelsjL ' O detsC dMmMzsls, Odz€ Odzts”’
3y BB dtsds skzedzjoeotsH' 9, ydt'e, B dZ¢' & Itshs. [tg

H' ' d20 BtcOdz Ld3 dz# Hdded [MEOdzE jkEE MdgPh 5@ ¢ H M A
stee Odz’ ydzdr SCdMmdztsls Istc@oad MmMsyjoedy' nOtoytse s’ mMtstels
Ckdz sdoakzs s MW dzO Isjtedlstste’’ vCte® ded. [ dzv Htetsoa jHJ

oditcdMmisse zo OHAts 'd&3j SEEGHIOH GO * ~ = thys(tfiiRdiBEED Ao st 5 Id T
O OSk (6:4) ICHOESEOLBYEERO iEgise® @00: 11: 11 :
ldSBstedmMissozo Odzd otsHdz odlswed L Mduseddzed o s’ 9
Mtcts B3O Is atde@igf o 2 tsBtotsB dzW dzd 0, 1 % -Hdf A detistésio jodits de tsdzHYEWdzt
dZOlte' 5 SO 1% L yddtsd BshY j ddss sés Mddy 56 9
OB BRI odwe dzj dz sO¢ " o' dz dg Cdmazsis d ;L 52 mlaBlz y d
mModz' ydazseoa ©. 1 &3 Mils Mkdd o dz' dzgdr e Odz' yYdzd ~m S d f) dzt
RlLIfjtcjHdy 5 fjtejH ftosojHjddz"dz €' dzr €' Mdesects OdzO
9 dHOdzj dzdzv R @i tddy Wizdatrz v Cis@ds L Oo Oy OF d Rtotf d tztf ic Iz & © dzdz€
mMeddd o' dzt dzgdr Btec Odz' ydzedr SCdMmdztsls o Istc@o" MmMtsuyjody'
fjtejtcOREdS E &0 W B dzk Hdelz 0L s E®S5 9% Ca@pl s3s,0H s L tc O
mMsyjoady" n ot BOIs 56 tc OW 'daj diaPd3 dalRj o Hidtipdss” o PiEirttzas | dzdzv
¢l dz ©F fdztdnE tsdedg” fods ntfiste ts o Ssosfigfditfis{ ) Isted ydzd di3 BRJs st diz L
M ddQo063N0, 002 % Hdw Mtstelskz ¢sttOMdtsctcOHM! CO 36¢& I
[ " jtcOlktcO:

J julzL jfdzt 1 sfpdz' HY jdedg" o d3' Miskz OME SteB ' dzsots’™ CdMmd
" ssfkzeMsOdy "2 BOHOMREZ ktsefmstsddmisses / w. [ . 1
) 2 teid2010.7 - 24 . T19B

2. | BMEzHOtmlse j dzdzOw W Ot QIS =l jlevts e & 1@ dz0O dkdfltf@ d/d Hf. 1 Bt
HsTL. : [jHduga&6, M1987.

=
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RLEYjdedj bkteOor &OfyolksSd Mmjtjstedmlsts:?
{ skOdzsj jo O 5. .

sOWjHtO tBh j2 Bdsdsedd, WOttdOS tscdasL
4 OtcOIssoMEd2 EtsmMkzHOteMmise jdadz" 2 GBI HdyddzmMcd2 &

JOf yOls¢ © M Roewiladaigsn@el.) ¢ Bdztsc sdzj Is dzj J IstcOo W dzd )
My &3 2 Mlse O t BLBBYo JIsdz | (Rosaceae), fpr ! § Csist
ftoslsdosyttcetseor d3 HJ2MiIse dJ d3, 9ntsHdI o Mtsmis©e MmBt
cOMmMf OEHlslits 2O Isjtetedlsstedd [otesf j2MEBs2 yoOMmlsd t s
ftew 3smistswyj2, WwWodw jlfmw d&Ods dL kyd dede os.

A j dz! O Bis® j Misd WOLtRBOS BedtsMmisdud MEd2 OdzOdzdL
ftesdL cOMIsOsh j2 o uwOOseME 2 B AEZOMIS.

ltcd fftotseo jazdudz@ d B 'OdA® dMf sdz' L s Odets IstceO©o O dzOf yC
fjtcdtsH yo JIsd dedw ) 1. YOtH" i3 w4 OtcOIstso MG ts2, B A
BIStesMEtsfdyj Med2, Wdbsnddidyuj MSd2 OdzOdzdL ™ .

lted BOCtesMEsfdui MEtsd dmMmdzi Hise Odzed d dz®H dztdze O dgd
SUJ g Hdz i3q-f Y IOdie QUOHsjisdzj dzdz’ el j Bdixfify Is dpdiglf 14 Sy o j Is s dzts )
fsCter Ist Bjdzr s o 52 dzts € ts 3.

Il tjLlzd OIsj ftetso jHdePzOdzd € ©ts T A d i Mylotsiry dz’
ftedL dz2OCd Mmr ! w d&ZzOf yOlsSd MmMjtejBtedMmlss?: Bdzts ¢ sy d fi
COodz ydv, Cdzijls¢d {fdHjtedzddmMO dBtcectskzetsdz d" § M f oW c

lted ftsojHjdzdd GCOydMmlsejdadzr » t6j OCyd2 ) jodz' IsteOc¢
f sdzd NOR OtcdHT , W dzOotsdzgsdH'™ twWOLd = cGtkzff, HEBJdI d&

t OL destsBtcOL dzr 2 f"ddi3dui mMed?2 MmMtsmMsOe d hMdsttsi
sBMmdzseor 90 ls HOMz dzgj 2h jj HJjIOdz desjy dMmMmdzj Htst® Odz] |
tcOMlisj daed W .


http://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%B5%D1%88%D0%BE%D0%BA

152

dlstetsjdzedj {1 fdHjtedsr o jcjlsOlsdo ddtemactisanneg dzj tc Ols d o d
teHjdSts 1.1 .
SsOW jHtO BBlsOdzd € d
1 0ydtsdzOdzy dz" 2 W OttdzdOyjolsdud MSd?2 Edzde jtemdls] k
vprudenko58@gmail.com

Zzdesl shi womls tc ©dzj dadatizjdzj Istigjdets OHo J dzlsdo dzsj 1T tcOMml
Is ts dz§ s dzlz y dzd € Stepadisungdls ddd 2 d3d 2 M ls o Astedadgdetc wofyisjtc j (WO J Is W
fs BjtejeOd3 tj ¢, &zO0 dzkzc or , fzmlsr ow o, SEtstetsSH On
B HIYg@Y Olst stses tOMIsjdzdw teddsj dgv jIsmw COC Mo HT
W dmf sdz L jlsmvw ftod ddrBLOHEC ], sMistctsd 6 OMister
FCOLTr 90j spw sO¢ Y J zO@ MOROtetsMmdzdy O h j i Hj2Mmise d
vydlsr OO ydey Mo jHjdzed2 t Htoddijdej dedd o dzOtctsH dzts?
LOf Ofpr mrtwec:w  itemMfjCisdo detsfls: HOdz! dzj 2" jJets WOt
SHdzsdzj Isdzj ¢ 5, O O¢YyJ MmMstdzsmils: Mdmilsj sEBgEON ME 56
Phalacolomg dzO0d3d ftetseo jHJ des OdOBSsdRdyud MSd dJLlzyd ddd
yjdz s erwogdzjdgdw HJOGdesMmMisdyj MS&drn Mt j dedesMmisj 2 Ml
sdzjIs€Cd 14 dH  todsr zd Mistso 52 f zOmMisddzC d ¢ Oteg dzn ¢
dLoedddmis" j, daj L dOydlsj dz£ tzts d dizosiisode t5 od@tetzdz’, j . ) dpChplss -
EMmls: dydesets Of f Otc OISO OdesdBsydisda 2, [ i€ spakd jnls tc®y dz"
ftcj HiNlsOo dzj dzts H dzd dzdz" d3d ftetsmisr o&3d Bdzs 6 5C dzj s sydz
Foj dzduydoe O sfpw s Mdse Odzd v o tf dztisfpS® 3 gt dcj BT B
o sdzsmM¢ OB , Cdzj s¢d Ctslstster ni fftdda jjddz~ddasieidzQiy,, @ ts@fid S C
&ZzOodetsdzj §J SCSBteslsCddzd YJdzijLrdmisr &i3d Heo kW HMr di3d ddzse
ofMistej YO IsMW twOL tejixy jHoddds], W dafs] dzifftfdiatyteddsf j ud e M CO te]

yohj efmlstej yos lsmw y jdzjrdmlsr j otdzsmC d.
J sfkzh jddd e jterndesmisd dzdfmssyStses BoO jtlsSd
o sdzsm¢ d . 1 0O dOtelzy dzr n dzi WO ts plderds ot Blzalzf & Is CodinIs ot P §
Hdzd dzdz" | d ¢ tstotslsfisdnt df cdfijldcnjzh & © dzdfmistsyS s tsBo j tols
fzyStsds tHAdSS d] ssydz - o sdzsmC 59 . ) sfzh jddd ¢t

HolkzteWHds §J d BHdStWHM j YJjdiLrdhisr i otdsméd.

1l sdzzyj dede” § tjL zdz! SOIsT Bseckzls BT Is! d frpflastatis dzwts o |
Oyd Mlse O dzO dzj € Otefls o j dzdzts § fmpr ! | d ftcd f totso

nOtcOCIsjtedmMisdSd odHtse ttsHO Erigeron.
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ljtemif jSIsdeod Mlsetstej dzgdz?" HIIsWydem " BBzdeslstetsf dzede dz' &
ter B3OS0 0O [. 0., ctededmr u. .
SO¥WJHBO Ijrdasdzse® ~ dz' €
1 Oy’ sdzOdz’ dzd?2 W OtedzOyjolsdyded?2 Edz' o jtemdlsjls,
olynka?2@ambletru

10 M seHd "hdg' 2 Hjdz E fiH' Ostedyds 2 t@tdOCIsdy
tc' L dats 30 dz' Is dz' "Bz dztsH § W By dzts dz0 dzjLOR'e S ® s Odizzy © Is,0 ¢ L
&z CkoOdgdzy wWCdm ° MyJjydw ' ydzO© " Bz deslsj Oy " w [ 1] .

| Otedzd A tojLkzdz SO o sO¢ 5y By dz0 Hisfmw alsd ]
" Bz dzsktesf dzdR & COMm! SR LOfMsB' 8, WC' fsd §hksl
d e jdzdedm Odzlsde jdz 9 k2 fdzdL soedr BBtsdzsdtOr °© h et
HBLotsdzj dzgdr HEBS L OMlstsMmizeo Odzdzv E ¢ jH' Olstedydz 2 f 6O
9 C 02 BB A& Y J dd &.

O3] bz dzj sBR ' Hdets ff sfyls’ 2 dats Cizte ©Oaizslzy d I§ dsfzidasshL KX
fOssdse' 2 k H'Isj2 L odCsttdmsOddd jWjCIlsdsdsdn
HisfdIs! fsfzdzvtcdzdds dijIssHtsdz dz Ckzo Odzdz?y L Odzdh O Is+
tesfdzd dz, HBLoOtsdzj dzgdr HB o ¢ tstc JHEsiPERY dz'lzts h]j dHte tOCstasd, Y |
shidd &i3 YO mtsd3, ofmMd B 'd hk kRoOeck ftcdo jwlsO' [2lHts M B

HtsdzsHC O etsdzO ( Gl-B®OEOishsitcZz a| dapl dshcrOad 0 v .ddd fisr te ts fi)
(Fabaceae), 9o 0vCtO' @ M O dqags iz BifE" A d dzO~
o' Hh j stedddkz, bk rdiy’ ¢ 2, [Hifmr S 2, [ dEs'zO DN ¢

Il wesfimls' d& COtMm! Ct5' totsMmdzd dedzets’™  fiffig dedgle d tdAd ) dzdPddzdf |
& Misdls! HB 24sc¥  Idndfflssjds fdgzigedz-Cpepits dyL’ o dalts " dL @) detizd 5 G dz
Cdfdzsisd (1s), "¢O LOBjLYjyuk" N dtesdAuzMmy§ s e sl
L dzj Bsdzt 8 ylz, y so ytse ' dadziz, CjfObtsL O d Mdzlz, f smdz
fteslsd ¢ Oh dufis®@izO dz'f[dsids 41 * ©

stste’ dz2 MszsHCd ¢t SOC Y L dzO2htse Mot L Of
wetsiis' 9 HaOtCEZE ysets IO ftotslsdL Of Odzt dzetsets L OfmtsB Iz
ckmlsd2 jSMseOSl, ht o18tHdMd st ki)@Mmdadstk S dste sk dgt € s
“dehdr dzf SOt SR LOMBB 9 HdzwW dzf Cd Odzdzt 2] OF 9 tsto¥

djtojH totsL BO’ kW dzf COtef' Cdr Htoj f OtcOls' 0 Mtsdzts
fiH" Obtedyds 2 §tOCIdy" L dzO2 hdmve, drehdj? frpoofic et @irfdsoisoHA
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Cd3tf dzj € mdats’ s OPY Odz! ded® | ¢ Yy OL detstcs o O dz Hd R Odz
Mz tcso sHY 28 Is+ fw COhdzjdz SO ElstckzHdzj dzdd3 © " HAtSH Y |
Btotsden " Isd Istsh t5) .

lteslsjy LB dz hjdadgy ydmdzO ‘tels j Mz HaR s alalfth * fiflf Qs ds HAts |
HOdzets® MkeMlsOdzgy' ' to' L desd3Odz’ Isdedr dz' € Otefyp! S drn W isted3
BJLYJjydessmls® . v HOdRBEz OMf jCls® OFCIkzO"Hkzsdd @31, BPW ¢

v 0O¢, 2 HBMmdz' HOF deCizizHsticE t8 e tisdz! j wiedets dsfztc b o-1j0@ | dzdz’
Be/ CC Bhkdzs o' HdB yjdets L B dz' " j @d@dzd 2dzlshy)lsafids Aol dginy o2t
O MmJ Ctej y' ¥ -2 dels Stzdig) BsT'tedzlz § j ed W § tod yded = dzbAsdgigtsdisd' Is
Cdzlsj ted 2 O cdid® [ éz@udzs’ f ydlstslstsC md yds Mmis dzts tc 3O dz! dz
Cdz' dz' ydes fjtemtf jSCIlsdodedd3s Misd 3z dzv Is tstc &yl 20z [RY, 4 WAW. ' Y

s OCdd3 yddetsdz, Lo 0Oy 0 yd dzO dzOH L 9 d OP difistc 3yd- [igdal’ &
Cdglsj oW jtosdze k2 Ctzdds Usdde o Clai® Is ff flzc jdp BRC-tc sdz O vy ddBs’ +
fjtemyf jCSIsdodedds Mise stej dgdg? to' L dedm dz' COtefp? € dnm W
tsfydetesdzts H §)d ¢ tsdzts ™ .

[ " sjtcOlskztcO
1. ¢dzdzj eesdzsedw d ddBzdsdEscecdw: dOyd s donwd ddstsio O z q
Rdz ddes?2 . : 1§ Ju@©O, 624090 9.
2. pdB3dBzsmMse ¢ . H . g4 sdztsH € O: Sj mndzsdzseadw o) f OOIsts:e
[ dlse d dzj dzS@ ts 320040 O tc d3 &t . -63.3

3. JdzdydetedL Jdzso OW CdMmdzsls© / 1. 6§ z Iz detsqzi.lsfif € Hste
Il dtstec Oded yJiffload.Vy .- d233iva..691-799.
4. 1 O dzso O o . R . s tstej dz MsdzsH € (. l sL i3y dz" J§

OdzZlsd S Odzyjtetse jdedz' » d ftetslsdosstsfzratsdzj or 7 Mots2 Mmise
g jjo0O W Otcd®@gsi 20pFitesdz. 3 71, 4 .~ -3%66.

5. twetsCtsdz ¢. ¢. uBdzsHCO, ddizd &OStwdyds 2 ¢Ctstej dz
} etso dii2@ORi - 3w .-6.3

6. vddzsijL ftwtsdLoHd » ©OMIsdlsjdzt dzr = Istedlsj toff j dztso
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©j¢ Bd . 1028 ' d&@h' &EOMdod LeMjejHyjd bk vjesofn

sodH e8¢ t. wiHdde CO) IsO sd ofm! €' 2 itk ozj cCOMs & Q'
(BECtsdzdy' & s0Odz 9 Is@)M. sydOfoCh) oD tdsB dy. ts dftEL A 1L

[ ' Isj teQlsiz@tEE 3Odz . C . 4S9 tcg d3j dzdz | ftcj HiNIsOo dzj dzd W
tcOMisdIlsj dz desets ftsCtetso©®© d HtedtetsH] tOMIsdlsj dz2 dz@ = Mt
1 dz0dz€ j/ ¢. ¢ .dyjomcCqoidpeddlszO agiid.éda . 1545.

2 dweSddz 1. [ . utotej d3j dzdzOW d2OEZSC O 5 t6OMIsdlsj dz' daetsMmlis g
sdzsdkgf . : [ tsEdBH2 BO0O02.

3.[ " dOteyjdeS s 1. [. [jbHdSO tsBdz € k2] tctsfndzd dZdzifgd.1c tgj dgd
1" todzj di,4 02 Ofp. 4 .

4. Jacobson M. Insecticides from plants / M. Jacobson // Agr. Handb. U.S. Dep1868.1 N 154.1 461 p.
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10 1 JddBEZ &&Od yk' s mMv ftsdzOH 400 Isdmwy odH' o 6
BdzdL ' S8 20 Isdmwy odH ‘hotg Chtdy & ' fifiledzlz ' dz' HolOES ! € d R to
5070 Isdmwy odH" e (Lange, 2002), L dedr. BdzdL'Cf
LOGttsL s L ded CldejCibtyy. (o ddzO B dz' htsfMls® o©dH' & HE
tetsfdzd dz. ufOC , 90 € Qtofddstso z* Is' Mw BdzdL ! Cts 2000 o dH" ¢
12001 300 odH'eoa oddzkzyO' k' mMw L fwdesHdsets MjttjHBo d

v OB dzd yw
'L dasdBOdz skvw oz COtef:! Cdn smddd & 'L
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1 0¢dfMmsOdz 4 950 300 6.1
A dzt Y ded 8931 850 9.5
Zte' [ OdeS O 3314 550 16.6
v O dzO dzH 11 625 1800 155
42z 0 21641 2564 11.8
1" s dzOd3 10 500 1800 17.1
VLELO dzO 6086 2219 36,4
1 sdz2 h O 2468 500 20,3
Il sdze Otg " W 3567 770 21,6
Mmtstgo Ols ' w 4288 180 4,2
{ Bz dz” w 3297 300 9,1
g9 " Is o y' dztsq 422000 52 885
[ Y4 6 &zO: Duke and Ayensu (19 85énkins@@9%)a,ange (2002j.2001) ;

1028 & "] © Ldks®kOd kv & COwm’ Cdn tomdadd odw:
ydr S©0O dz ROLOClkjtdLi ' v kOCEY ojddSdd t'L
Cdz BOIdyudzdi bEdsse SO dzOdzHd P 'lss odz' § @iel)’ S dsH tste € dirf
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Mo ' HYOIs! ftots Mmlskzy ' dz 9doyd detsfyls’ Wdtsted tsCtej d3d n
Mz E ttshdazddkzOr. 1 028B ' dh HJjlsOd dis o doyj dzO W«

wdzH © W s sdlk0O2 dzOdzj 3 Ols HS @ity o flgd BBz Istc OH
odStstedmisOdzdzy o dBjHJydds fesHEzSI' 9 ftodtesHd, Mt
Yy!' 8t tj 6 tsdzz OCIsdodes oadSCsstedMmistsobkze s fw o BEMm' A
L dzO dz' , ' ' HHARO ' uv'BJjlsmMsI€C 20 dsp'HdQteMgz’ ¢ d a1 ' telss ) dgd o2
HgSBtesmMdzZ oadHd. 10 BBMWEORd JjSMytsklskz d ¢Othm: ¢
MdtdH CttO dHigzGlz( Lawmdze', w2002) .

v | otetsy o' Hsd3s  tod dzO2 d3dz’ 2000 odHY'aqzj €' L od
12001 300 odH'" 9o & MyidisStclszs®d-H JRAEBESTd 9 &t ¥%dzd dzd
00030 000 s / t"¢€). 1 ftodsHdtsects MitwijHBodh O dzO:
¢ dzs Odz' v ztej yuyddz , LEtsteh d dz' B dfQ ' QWigtf Quda'j 'te.ls ' | etets ty
"B stelskz tddzS k2 d&z2' ¢SOt €7 tc ts ) dzd dzdzts mMdttse ddzd (
sCtcj BO, 1" B yyuddz©®@ , AtOdzy' v , wkOd v , whf Odz
tc@ B stelsjtc’' 9 (Laud@dz®, 1O0089&JI O W BIJg@ I sdzr P O ° SH
(M stelsjte’ @ dz2' SO’ €57 tsmdzdddzss Mdtetse ddzd .

I Jddzded o' L dets 3O dz’ Islsw d&z' € Otefm+ € dn tesmazddz v St
Cod3f dzj S Mdzse B8 OdzOdz' L & W dzsted dzO©O dzOwW 9 dz' MIs2005)B * ts dzts
W'y 2d20 BBIHdYddzO vCteO dzd odEtstedMmlstso iz BdzdL ' €
Wdested. v ctdi3isf Ol ™ odSttedmistsolkz’ Is! Mw Mdesd d dzO0
BdzdL ' S5 Isfiigw o dedzg § H tc &5 ) dzd dz.
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