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Introduction. Salix myrsinifolia Salisb., family Willow Salicaceae L. - perspective
source for obtaining of biological active compounds.
The aim. To determine the component composition of volatile compounds in raw
material of Salix myrsinifolia Salisb.
Materials and methods. By used the method of GC/MS in chromatograph of Agilent
Technologies 6890N were analyzed the samples in the shoots Salix myrsinifolia
Salisb., collected in 2015 M. M. Gryshko National Botanical Gardens, NAS of Ukraine.
Results. By used the method of GC/MS the component composition of volatile
compounds the Salix myrsinifolia Salisb. shoots were investigated. In Salix myrsinifolia
Salisb. shoots were identified 29 volatile compounds, dominated are eugenol (289,6
mg/kg), squalen (380,73 mg/kg).
Conclusions. Established certain patterns the transition the components of the
chemical composition of willow.
Key words: Salix myrsinifolia Salisb, GC/MS.

Among plants of the willow family (Salicaceae), which are artificially grown for
the purpose of obtaining raw wood, as well as for landscaping, creating reclamation,
recreational spaces, the types and forms of willows (Salix L. genus) are important.
Salix myrsinifolia Salisb. (family Willow Salicaceae L., section Nigricantes) — small
or medium-sized shrubs. Floriferous buds greatly different from vegetative ones,
ovoid, obtuse; caprea-type of bud size gradation. Stipules mostly fully developed,
distinctly inequilateral. Leaves firm, bright green above, lustrous when alive, easily
blackening when dried, their veins conspicuously prominent beneath. Nectary
solitary, short, rectangular or square. Capsules stipitate, acute, attenuating into
a pronounced style. Capsule stipes not elongating after flowering. Stigmas two-
lobed or two-parted, comparatively small (0.2-0.6 mm), considerably shorter
than styles.This is a small-sized group of some three or four species. As to its
morphology, the section Nigricantes occupies an intermediate position between
Glabrella, Hastatae, Vetrix, and Arbuscella. Lighted, not too dry forests, edges
of eutrophic and mesotrophic wetlands, as well as a whole range of secondary
postforest habitats, such as clearings, coppices, openings, and forest edges. The
species is quite common on residential lots and at roadsides. [1-7]. Therefore,
special attention is given to the study of biologically active substances of shoots of
plants of the Salicaceae family. It gives the possibility for the rational and complex
use of the herbal raw material of the components of the phytomass of tree
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species. The literature data and the results of the studies previously carried out
at the Department of Pharmacognosy of the NUPh has allowed to determine that
different types of the raw material of willows have a rich chemical composition and
contain a complex of biologically active substances with a high pharmacological
activity such as phenolic compounds (phenolic glycosides, hydroxycinnamic,
hydroxybenzoic acids, coumarins, flavonoids, tannins), lipophilic compounds,
amino acids, carbohydrates, substances of the terpenoid nature [2,4-8]. The aim
of our research is to study the volatile components of Salix myrsinifolia Salisb.
shoots.

Materials and Methods. Shoots of Salix myrsinifolia Salisb. were collected
in June-July in 2015 M. M. Gryshko National Botanical Gardens, NAS of Ukraine.
To study the volatile components the method has been developed; it allows to
isolate a component from a small amount of the plant material [4,8,9]. To distill
the fraction 22 ml “Agilent” vials (part number 5183-4536) with open lids and
silicone seal are used. A weighed quantity of the plant material (0.5-5 g) is placed
in a vial, the internal standard is added. Tridecane in the amount of 50 ug per a
sample weight is used as an internal standard with the subsequent calculation of
the resulting concentration of the internal standard, which is then used for further
calculations. To the sample 10 ml of water is added, and the volatile compounds
of the sample are distilled with water vapor for 2 hours at reflux using an air
refrigerator. In the process of distillation the volatile substances are adsorbed on
the inner surface of the reflux condenser. After cooling the system the adsorbed
substances are washed by gradually adding 3 ml of extra-pure grade pentane
in a 10 ml dry vial. The washings are concentrated by purge (100 ml/min) of
ultrapure nitrogen to the residual volume of 10 yl of the extract completely taken
by a chromatographic syringe. Further concentration of the sample is carried out
in the syringe to the volume of 2 pl. The sample injection into the chromatographic
column is carried out in the splitless mode, i.e. without the flow separation, and
it allows to introduce the sample without the loss to splitting and significantly (in
10-20 times) to increase the sensitivity of chromatography. The rate of the sample
injection is 1.2 ml/min for 0.2 min. The chromatograph is Agilent Technologies
6890 with a mass spectrometric detector 5973. The DB-5 capillary column with
the internal diameter of 0.25 mm and the length of 30 m is used. The flow rate
of the carrier gas (helium) is 1.2 ml/min. The temperature of the sample injection
heater is 250°C. The thermostat temperature is programmed from 50°C to 320°C
at the rate of 4°C/min. To identify components the NIST05 and WILEY 2007
mass spectra library with the total number of spectra more than 470000 is used
in combination with AMDIS and NIST programs for identification. For quantitative
calculations the method of internal standard is used. Calculation of the content of
components is carried out according to the formula:

C = K1*K2, mg/kg

where K1 = A1/A2 (A1 — is the peak area of the test substance, A2 — is the
peak area of the reference standard), K2 = 50/W (50 — is the weight of the internal
standard (ug) introduced into the sample, W — is the sample weight (g)).

Results and Discussion. In Salix myrsinifolia Salisb. shoots 31 components
have been found by the method of chromatography-mass spectrometry. The
results of the study are presented in table.
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Table
The chromato-mass-spectrometric identification of the volatile substances
of Salix myrsinifolia Salisb. shoots
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Fig. presents the chromatogram of the volatile substances of Salix
myrsinifolia Salisb.

The data obtained show that Salix myrsinifolia Salisb. shoots eugenol and
squalene prevail among compounds of the terpenoid nature, there are also
terpene hydrocarbons and their oxygenated derivatives, aromatic and heterocyclic
compounds, fatty acids and their esters.

Conclusions. In Salix myrsinifolia Salisb. shoots up to 29 components have
been found by the method of chromatography-mass spectrometry. Among the
volatile substances eugenol and squalene prevail. In addition to terpenes and
their oxygenated derivatives, the samples contain aromatic and heterocyclic
compounds, fatty acids and their esters. The results indicate the prospects of
using Salix myrsinifolia Salisb. Shoots, and they will be used in further study of
this raw material.
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H.B. bopodiHa
INetki cnonykun naroHis Salix myrsinifolia Salisb.

HauioHanbHui hapmaueBTMYHUIA yHIBepcuTeT, M. XapkiB

Beryn. Salix myrsinifolia Salisb, poanHa Bep6osi Salicaceae — nepcnekTBHe
[Kepeno OTpUMaHHs NPUPoAHUX 6ioNoriYHO akTUBHUX PEYOBUH.

Meta. Bu3HauMT KOMMOHEHTHWUIA CKNaf, NEeTKMX cnomnyk cuposuHu Salix myrsinifolia
Salisb.

Marepianu Ta mMetoau. MeTogoM Xpomaro-mMac-CnekTpoMeTpil Ha xpomatorpadi
Agilent Technologies 6890N npoaHanisoBaHo 3pa3ku naroHiB Salix myrsinifolia Salisb.,
aKy 6yno 3ibpaHo B 2014 poky y HauioHansHomy 6oTaHiyHoMy caay iMm. M.M.puiuka
HAH Ykpainu.

Pe3ynbratn. XpomaTo-mac-CnekTpoMeTpiYHUM METOAO0M AOCHIAKEHO NETKi Cronyku
naroHiB Salix myrsinifolia Salisb. B naronax Salix myrsinifolia Salisb. ineHTudikoBaHo
29 neTkux cnonyk, AOMiHytounm € — esreHon (118,07 mr/kr), cksaneH (258,68 mr/kr).
BucHoBku. BcTaHoBMeHi NeBHi 3akOHOMIPHOCTI nepexody KOMMOHEHTIB XiMiYHOro
cknagy cuposuHM Salix myrsinifolia Salisb..

Kntouogi cnoa: Salix myrsinifolia Salisb., xpomaTto-mac-cnekrpomeTpis.

H.B. bopoduHa
NeTtyumne komnoHeHTbI No6eroB Salix myrsinifolia Salisb.

HauunoHanbHbIN chapMaLieBTUYECKMI YHiBepCUTET, I. XapbKoB

Betynnenue. Salix myrsinifolia Salisb., cemeiictBo VBoBble Salicaceae — nepc-
NEKTUBHbIA NCTOYHMK NOSYYEeHWS MPUPOAHBIX BNMONOrMYecKkn akTUBHUX BELLECTB.
Lenb. OnpenenvTe KOMMOHEHTHbIA COCTaB NETYYMX COeauHEeHun cbipbs Salix
myrsinifolia Salisb.

MaTepuanbl u metoabl. MeToooOM XpoMaTo-Mac-CNeKTPOMETPUN Ha Xxpomatorpade
Agilent Technologies 6890N npoaHanuanpoBaHbl obpasubl noberos Salix myrsinifolia
Salisb., koTopble 6binm cobpaxbl B 2014 rogy B HaunoHansHoM 6oTaHuyYeckom cagy
M. H.H. Mpnwko HAH YkpaunHsbl.
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Pe3ynbrathl. XpoMaTo-Mac-CnekTpoOMETPUIECKUM METOAOM U3yYeH KOMMOHEHTHbIN
cocTaB NeTyuux coefuHeHuin noberos Salix myrsinifolia Salisb. B noberax Salix
myrsinifolia Salisb. naeHTMdMUMpoBaHO 29 neTyuux BeLLeCTB, AOMUHMpYHOLLNE —
aBreHon (118.07 mr/kr), ckBaneH (258.68 mr/kr).

BbiBoAbl. YCTaHOBMNEHbI 3aKOHOMEPHOCTU KOMMOHEHTHOrO cocTaBa noberoB Salix
myrsinifolia Salisb.

KnroueBble cnoBa: Salix myrsinifolia Salisb., xpomaTto-mac-cnektpomeTpusi.

Bidomocmi npo aemopa:
BopodiHna Hamanis BanepiieHa - k. bapM. H., AoUeHT kadenpu dapmakorHosii Hbay.
Apgpeca: 61129, m. Xapkis, Byn. britoxepa 4., Ten.: (057) 267-9208.

YK 615.322:57.118:581.192
© H.€.BYPAA, 1.0.}KYPABE/Ib, 2016

H.€.Bypaa, 1.0.XKypaeenb

BUBYEHHA ENEMEHTHOIO CKNAAY N'PBIB
KOPAILENC, WUITAKE, PEULLN TA MAUTAKE

HauioHanbHui dhapmaueBTMYHUIA yHIBepcuTeT, M. XapkiB
Bctyn. Ha chapmaueBTUYHMI pyuHOK YKpaiHn HagxoaaTh Ai€TUYHI fobaBKu Ha OCHOBI
rpmbiB WuiTake, ManTake, Kopaiuency Ta peviwmn. B npupogHux apeanax B YkpaiHi Ui
rpubu He NOLUMPEHI, ane iX B OCTaHHi POKW noYanu KynsTuByBaTy.
MeTta. 3 MeTOI BM3HAYEHHSI BMICTYy BaXKKMX MeTaniB, a TakoX ANsi KOMMIEKCHOro
BMBYEHHS LUMiTaKe, MaWTake, kopgiuency Ta peiwu 6yrno npoBeeHO BUBYEHHS
erleMeHTHOrOo cknagy 3a3HavyeHux rpmobis.
MaTepiann Ta Metoau. Metogom aToMHO-abCcopOLUiNHOI crnieKkTpocKonii BUBYaBCS
MiHepanbHWIA cknag rpubis WKiTake, ManTake, KOpAILENCy Ta penwun.
Pe3ynbrati. BetaHoBneHo, Wo B ycix AocnigxXyBaHUX 06’ekTax AOMiHyBanu Kaniin,
MarHiv Ta pocdop. BMiCT Baxkkux meTanis 3HaxoanBCs B MeXax rpaHnYHO A0NYCTUMMNX
KOHLIeHTpaulun.
BucHoBok. OTpumaHi faHi MOXyTb OyTW BMKOPWUCTaHi Npu po3pobui BiANOBIOHWUX
po3ainiB MeToAIB KOHTPOIO AKOCTI Ha WKniTake, ManTake, Kopaiuenc 1a pevuiln.
KntouyoBi cnoBa: rpubu, MiHepanbHi enemMeHTH, XimidHuin aHani3

Bcryn. Mantake (Grifola frondosa), wwitake (Lentinula edodes), pevin
(Ganoderma lucidum) Ta kopgiuenc (Cordyceps sinensis) — rpubu, ski B
NPUPOAHMX apeanax NoLnpeHi B kpaiHax niBaeHHo-cxigHoi Asii, 3okpema Kutai
Ta AnoHii, Ta LWMPOKO 3aCTOCOBYIOTLCS ANS FiKyBaHHS GaraTbox 3axXBOPHOBaHb
[5,6,8,9]. Ha BiTYM3HAHMI hapMaLEBTUYHUIA PUHOK HAOXoOATh Jlikapcbki 3acobu
Ha ocHoBi gaHux rpubis. Lli rpuby BUSBNSIOTL BUPaXeHYy iMyHOCTUMYIIHOHOYY,
NPOTMNYXIINMHHY Ta renaTtonpoTEKTOPHY akTMBHOCTI [3,9].

B YkpaiHi € rocnogapcTsa, siki 3aiMatoTbC BUPOLLYBaHHAM LUMITaKe, MarTake,
penrwm Ta kopgiuency. ToMy akTyanbHVWM € KOMIMIEKCHE BUBYEHHSA UMX rpubis 3
noJjanbLUo po3pobkol MeTodiB KoHTponto ix skocTi (MKA). Ockinbku ogHieto
3 BuMor 1OY € HOpMyBaHHSI BMICTY BaXKKMX MeTaniB y CUPOBUHI, TO HEOOXiOHUM
€ BCTaHOBMEHHs BMICTY UMX enemeHTiB. KpiM TOro, MiHepanbHi enemeHTu
NPOSIBNSAIOTL Pi3HOMAaHITHY hapMakornoriYHy akTUBHICTb. Hanpvknag, uvHK BUsBsie
iIMYHOCTUMYTIOKOYY Ait0, KYNPYM, MaHraH, LUMHK — aHTUOKCUMAAHTHY [2,4,7].

Meta po60TH - BUBYEHHSI EMEMEHTHOrO cknagy rpuobis wuitake, ManTake,
penwmn Ta Kopgiuency.
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