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The qualitative composition and quantitative content of volatile substances of cowberry leaves
(Vaccinium vitis-idaea L.) has been studied by gas chromatography. Identification of substances has
been performed based on comparison of the mass spectra obtained with the data of the NIST05-
WILEY library (approximately 500000 mass spectra). The retention indices of the components have
been calculated according to the results of control tests of substances with addition of the mixture of
normal alkanes (C,,-C,,). In cowberry leaves 51 substances have been found, 50 of them have been
identified; squalene, palmitic acid, ethyl palmitate, oleic acid prevail. It has been determined that the
content of volatile substances is 0.025%. Monoterpenes are presented by 14 substances, derivatives
of linalool, geraniol, thymol and eugenol are prevalent. Caryophyllene oxide and farnesyl acetone C
prevail among sesquiterpenes. Among organic and fatty acids the predominant substances are lauric,
myristic, pentadecanoic, palmitoleic, palmitic, linoleic and linolenoic acids.

In the world there is a tendency of growing interest
in phytotherapy. Microorganisms have developed resis
tance to many existing antibacterial agents; therefore,
the use of the medicinal plant raw material for creating
antimicrobial drugs is an urgent direction of develop-
ment of pharmaceutical science. The promising plant to
create a new herbal medicine is cowberry (Vaccinium
vitis-idaea L.), its resources are sufficient in Ukraine.

In traditional and official medicine a decoction of
cowberry leaves is used as a highly effective medicine
for the treatment of diseases of the kidney and the uri-
nary tract. However, this dosage form has a number of
disadvantages: difficulty to prepare, the absence of stan-
dardization, impossibility of long-term storage, continuous
use of the medicinal plant raw material. Thus, creation
of a new standardized medicine based on biologically
active substances of cowberry leaves is topical [5].

It is commonly known that phenolic compounds are
the main group of substances with the pharmacological
action of this medicinal plant raw material. Previously,
we reported on the qualitative and quantitative chemi-
cal determination of some BAS classes in leaves and
extracts of cowberry. They are: simple phenols, deriva-
tives of hydroxycinnamic acid, flavonoids, polyphenolic
compounds and organic acids [1, 2, 3]. Continuing the
studies of BAS of cowberry leaves and products of their
processing our attention was drawn to the fact that the
composition of the volatile substances has not been stu-
died yet. The raw material has a specific odour; there-
fore, the aim of our work was to study the chemical
composition of the volatile fraction of cowberry leaves
since their qualitative and quantitative composition may
affect the overall pharmacological effect of the drug
created on its basis.

Materials and Methods

The object of research was cowberry leaves bought
in the chemist’s shop (batch 0715, manufactured by
“Phyto svit” firm).

To obtain the essential oil from the raw material
studied the method allowing to isolate the essential oil
from a small amount of the plant raw material was used
[6]. For distillation 22 ml “Agilent” vials (part number
5183-4536) with open lids and silicone seal were used.
The weighed quantity of 2.0-3.0 g of the plant material
was placed in a vial and filled with water to half the vo-
lume. The vial was closed with a lid with an air refrige-
rator and boiled on a sand bath for an hour. To avoid
losses the trace amounts of the essential oil adsorbed on
the inner surface of the refrigerator were washed twice
with 1-2 ml of petroleum ether; the washings were col-
lected to the vial.

The qualitative composition and quantitative con-
tent of terpenoids were determined by gas chromato-
graphy using an Agilent Technology 6890 gas chroma-
tograph (GC) with a mass spectrometric detector 5973
(MS). For analysis the HP-5 chromatographic column
with the length of 30 m and the internal diameter of 0.25 mm
was used. The analysis was carried out under the follo-
wing conditions: the thermostat temperature was prog-
rammed from 50°C to 250°C at the rate of 4°C/min; the
temperature of the sample injection heater was 250°C;
the carrier gas was helium; the flow rate — ml/min; the
flow from GC to MS was heated to 230°C; the source
temperature was maintained at 200°C; electron ioniza-
tion was carried out at 70 eV in the mass ranging from
m/z 29 to 450. Identification was performed based on
comparison of the mass spectra obtained with the data
of the NISTOS-WILEY library (approximately 500000
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Table

Continuation of Table

The chemical composition of volatile substances ] 5 3 4
of cowberry leaves
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1 2 3 4 2-one
1 8.886 |trans-linalool oxide 0.74 28 | 29.194 |myristic acid 9.11
2 9.333 |[cis-linalool oxide 0.49 29 | 29.472 |ethyl myristate 1.39
3 9.803 |linalool 5.03 30 30.297 |6,10,14-pentadec-2-one 4.24
4 12.124 |[terpinene-4-ol 0.78 31 30.736 |pentadecanoic acid 547
5 12217 | p-cumene-8-ol 0.30 32 31.222 |farnesyl acetone C 3.03
6 12.556 | p-ment-1-en-8-ol 14.05 33 31.901 |palmitoleic acid 19.14
7 15301 |geraniol 2.03 34 32.34 | palmitic acid 49.39
8 16.033 |thymol 3.64 35 32464 |ethyl palmitate 11.02
9 17.637 |eugenol 2.84 36 | 32.626 |14-B-pregnane 2.36
10 19.002 | caprylic acid 1.55 37 34.144 |linoleic acid 4.29
1,2,3,4-tetrahydro-2,5,8- 38 34.299 |linolenoic acid 5.99
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19 22.826 |y-cadinene 0.92 47 37.259 |hexacosane 0.69
20 23.042 |a-bisabolol 0.83 48 38.269 |heptacosane 4.10
21 24.514 | caryophyllene oxide 4.15 49 40.128 |[squalene 2.74
22 24.807 |lauric acid 2.03 50 41.168 |nonacosane 47.70
23 25.185 |benzophenone 3.06 51 41.862 |trans-linalool oxide 2.22
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Fig. The chromatogram of volatile substances of cowberry leaves.
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mass spectra). The retention indices of the components
were calculated according to the results of control tests
of substances with addition of the mixture of normal al-
kanes (C,,-C,5). The quantitative content of each com-
ponent (%) was determined by the method of internal
normalization [4].

Results and Discussion

The yield of volatile substances was calculated from
the sum of all areas on the chromatogram. The content
of volatile substances is 0.025%.

The results of the study of the chemical composi-
tion of the volatile fraction of cowberry leaves are pre-
sented in Table and Fig.

In cowberry leaves 50 volatile substances have been
identified, identification of 1 substance has not been suc-
cessful. Monoterpenes are presented by 14 substances,

derivatives of linalool, geraniol, thymol and eugenol are
prevalent. Caryophyllene oxide and farnesyl acetone C
prevail among sesquiterpenes. Among organic and fatty
acids the predominant substances are lauric, myristic,
pentadecanoic, palmitoleic, palmitic, linoleic and lino-
lenoic acids.

CONCLUSIONS

Using the method of gas chromatography the quali-
tative composition and quantitative content of volatile
substances of cowberry leaves have been studied. Their
content is 0.025%.

In cowberry leaves 51 substances have been found,
50 of them have been identified. The predominant sub-
stances are monoterpenes, fatty acids and triterpenes
presented by p-ment-1-en-8-ol, palmitic acid, ethyl pal-
mitate, oleic acid, and squalene.
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CKINAL NETKUX CNONYK NINCTA BPYCHULI 3BUYANHOI

M.A.KomicapeHko

Knrovoei cnoea: 6pycHuysi; nucmsi; iemki pe4osuHU; 2a3oea xpoMamozpadpisi; meprneHu

BugyeHHs sikicHO20 cknady ma KiflbKiCHO20 eMmicmy 1emKux Croslyk nucms 6pycHuuUi 3euqalHoi
rposodurnu MemoOoM 2a3080i xpomamozpadbii. I0eHmudpikayiro pe4osuH MPO8oOUSIU Ha OCHO8I o-
PIBHAHHS ompumMaHux mac-crnekmpie 3 daHumu 6ibniomeku NISTOS-WILEY (6nussko 500000 mac-
crekmpis). IHOeKkcu ympumaHHs KOMIIOHEHMI8 po3paxosysasnu 3a pe3ysibmamamu KOHMPOIbHUX
aHarnisie crionyk 3 0odasaHHAM CyMiwi HopMmanbHux ankarie (C,,-C,p). Y nucmi bpycHuuyi eusieneHo
51 pevosuHy, 50 3 sikux ideHmMughikogaHO; OOMIHYHHUMU PEYOBUHAaMU € CK8aeH, nanbMimuHosa Kuc-
Jioma, emusnanbmimam, ofieiHoga Kucrioma. BcmaHoeneHo, wo eMicm f1emKux pe4yo8uH ckriadae
0,025%. MoHomeprnieHu ripedcmasrieHi 14 pedyoguHamu, GOMIHYHOHUMU € rOXiOHI fieHanoony, eepa-
Hiorny, mumMmorsn ma egzaeHor. [JJoMiHyroduMu pedosuHamu ceped ceckeimeprieHie € KkapioghineHokcud
ma ¢papHesuny auemoH C. [Nepesgaxatodumu pedosuHamu ceped Op2aHiYHUX ma XUPHUX KUC/IOm €
JlaypuHosa, mMipucmuHosa, neHmadekaHo8a, nasbMimorseiHosa, naabMimuHosea, JiiHosieea ma JliHo-
JleHosa Kucromu.

COCTAB NETYYUX COEAUHEHUWA NINCTLEB BPYCHUKU OEbIKHOBEHHOM
H.A.KomuccapeHko

Knroyeesie cnoega: 6pycHuka, nucmaes; 1emydue eeujecmesa; 2a3oeasi xpomamozpaghusi

U3yyeHue ka4ecmeeHHO20 cocmaesa U KOru4eCcmeeHH020 coOepxkaHust iemyyux CoOeOUHEHUU UCmbes
OpYyCHUKU 06bIKHOBEHHOU MPOo8odUSTU MemodoM 2a3080U xpoMamoepaghuu. MdeHmugbukayusi sewyecms
rposgodurnack Ha OCHO8e cpasHeHUs Mosly4eHHbIX Macc-criekmpos ¢ OaHHbIMU 6ubnuomeku NIST05-
WILEY (okono 500000 macc-criekmpos). IHOeKcbl yOepxueaHusi KOMIIOHEHMO8 paccyumsigasu o
pesynibmamam KOHMPOJIbHbIX aHasu3oe geuwiecme ¢ 0obasrieHUeM CMecu HOPMaslbHbIX allkaHo8
(C,0-C,s). B nucmpbsix 6pycHuku obHapyxeHo 51 sewiecmeso, 50 u3z kKomopbix udeHmuuyupo8aHbI;
OOMUHUPYOWUMU 8euyecmeamu I8/I1I0MCS CK8areH, naabMumuHo8as Kucaoma, amusnansmumam,
oreuHosasi Kucroma. YcmaHosneHo, Ymo codepxaHue nemy4dux eewecme cocmasnsem 0,025%.
MoHomepnieHbl npedcmasrieHs! 14 eewecmeamu, OOMUHUPYOWUMU S8/ISII0MCS Pou3800HbIe f1e-
Harnoosa, 2epaHuosna, mumorsl U 382eHos1. [JJoOMUHUPYrOWUMU eeujecmeamu cpedu ceckeumeprieHo8
senisiromcsi kapuocgbursinieHokcud u ¢hapHesusia ayemoH C. [Mpeobnadarowumu seuwiecmsamu cpedu
Op2aHUYeCKUX U XXUPHbIX KUCIOM S18/ISI0MCS flaypuHo8asi, MUpucmuHoeasi, neHmadekaHo8asi, nasib-
MUMOoseuHo8asi, nasrbMUMmMUHO8asi, IUHoNe8as U JITUHOIEHO8asi KUC/I0MbI.



