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Using chromato-mass-spectrometry the analysis of the qualitative composition and the quantitative
content of organic and fatty acids in Vaccinium uliginosum leaves has been conducted. The analysis
of methyl esters of fatty and organic acids has been performed using a gas chromatograph/mass
spectrometer (5973N/6890N MSD/DS Agilent Technologies, USA). Identification of methyl esters of
acids has been performed on the basis of the calculation of the equivalent length of the aliphatic
chain using the data from the NIST 05 and Willey 2007 mass spectra library with the total number of
spectra more than 470000 in combination with AMDIS and NIST programmes for identification; the
retention time has been also compared with the retention time of standard compounds (Sigma). In
Vaccinium uliginosum leaves 36 organic and fatty acids have been identified, their total content is
5867.84 mg/kg. In leaves 18 fatty acids and 18 organic acids have been found. Dominant compo-
nents of Vaccinium uliginosum leaves among fatty acids are palmitic acid (1566.74 mg/kg), myristic
acid (273.46 mg/kg), tetracosanoic acid (219.73 mg/kg) and arachic acid (214.82 mg/kg), and among
organic acids — levulinic acid (600.32 mg/kg) and malonic acid (493.17 mg/kg). Based on the re-
search conducted it has been proven that Vaccinium uliginosum leaves are the promising raw mate-

rial for further pharmacognostic study.

The family of Ericaceae has a special place among
small fruits, one of its main representative is Vaccinium
uliginosum (bog blueberry) [3], which is interesting not
only for its biology, ecology, geography and history, but
also for its practical value in pharmacy.

The leaves of Vaccinium uliginosum increase the
activity of the stomach, intestines and heart [1]. In folk
and scientific medicine bog blueberry is popular as an
antiscorbutic and antidysentric agent [1, 2]. A decoction
of branches with leaves in the ratio of 1:10 is used in folk
medicine in heart diseases and colitis. Infusion and de-
coction of leaves are recommended in diabetes, anemia,
and to improve metabolism [1]. Moreover, Vaccinium
uliginosum leaves are also used in various herbal teas
and decoctions for the treatment of heart diseases, hy-
pertension, diabetes mellitus, constipations [1, 2].

Earlier the qualitative composition and the quanti-
tative content of some classes of BAS were studied in
Vaccinium uliginosum leaves, namely simple phenols,
derivatives of hydroxycinnamic acids, flavonoids and
tannins [4]. Continuing the study of BAS from Vaccinium
uliginosum leaves and products of their processing our
attention was drawn to the fact that the composition of
organic acids and fatty acids has been almost unstudied.

Therefore, the aim of our work was to study the
qualitative composition and the quantitative content of
organic and fatty acids of Vaccinium uliginosum.

Materials and Methods

The study of Vaccinium uliginosum leaves was con-
ducted in the following way: to 0.50 mg of the dried
powdered raw material in a 2 ml vial the internal standard
(50 pg of tridecane in hexane) and 1.0 ml of methylating

agent — 14% methylene chloride in methanol, Supelco
No.3-3033 were added. The mixture was kept in a sealed
vial for 8 hours at 65°C. During this time fatty oil was
completely extracted from Vaccinium uliginosum leaves,
and there was re-esterification of fatty and organic acids.
The reaction mixture was decanted from the precipitate
and diluted with 1 ml of distilled water. To obtain me-
thyl esters of fatty and organic acids 0.2 ml of methylene
chloride was added, shaken for 1 hour and subjected to
chromatography. The sample injection of 2 pl was car-
ried out to the chromatographic column in a splitless
mode, it allowed to introduce the sample without loss in
splitting, as well as to increase the sensitivity of the chro-
matographic method significantly up to 20 times. The
sample injection rate was 1 ml/min, the time — 0.2 min.
The analysis of methyl esters of fatty and organic acids
was performed using a gas chromatograph/mass spectro-
meter (5973N/6890N MSD/DS Agilent Technologies, USA).
The detector of the mass spectrometer was quadru-
pole, the ionization method was electron impact (EI),
and the ionization energy was 70 eV. The mode of re-
cording the full ion current was used for analysis. For
splitting a HP-INNOWAX capillary column (30 m»250 pm)
was used. The stationary phase was INNOWAX. The
mobile phase was helium, the flow rate — 1 ml/min. The
temperature of the heater of the sample injection was
250°C. The thermostat temperature was programmed from
50 to 250°C. Identification of methyl esters of acids was
performed on the basis of the calculation of the equiva-
lent length of the aliphatic chain using the data from the
NIST 05 and Willey 2007 mass spectra library with the
total number of spectra more than 470000 in combina-
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Table
The content of fatty and organic acids in
Vaccinium uliginosum leaves
The The
Retention quantitative | relative
time Name content, content,
mg/kg %

1 2 3 4
6.194 caproic acid 26.18 0.45
10.723 oxalic acid 80.88 1.38
13.277 malonic acid 493.17 8.40
14.587 fumaric acid 51.51 0.88
14.799 levulinic acid 600.32 10.23
15.223 succinic acid 235.64 4.02
15.792 benzoic acid 153.54 2.62
18.82 phenylacetic acid 14.17 0.24
19.378 salicylic acid 47.37 0.81
20.064 lauric acid 145.10 247

2-hydroxy-3-
223 methyl)gjluta{ic acid 64.92 1.1
23.728 malic acid 105.42 1.80
24.196 myristic acid 273.46 4.66
26.065 pentadecanoic acid 25.07 0.43
26.349 azelaic acid 94.06 1.60

Continuation of Table

1 2 3 4
28.201 palmitic acid 1566.74 26.70
28.892 palmitoleic acid 101.01 1.72
29.835 heptadecanoic acid 66.41 1.13
31.045 citric acid 369.25 6.29
31.642 stearic acid 197.60 3.37
31.92 oleic acid 87.07 1.48
32021  |dodecadicarboxylic 404, 0.82

acid
32.645 linoleic acid 76.02 1.30
33.7 linolenoic acid 53.81 0.92
34.224 vanillic acid 72.58 1.24
34.882 2-oxypalmitic acid 55.97 0.95
34,982 arachic acid 214.82 3.66
36.477 henicosanoic acid 15.24 0.26
38.033 behenic acid 85.64 1.46
39.204 p-hydroxybenzoic | 5y oo 0.88

acid
39.466 tricosanoic acid 26.66 0.45
39.656 syringic acid 20.36 0.35
40.107 gentisic acid 31.27 0.53
40.933 tetracosanoic acid 219.73 3.74
41.887 ferulic acid 97.00 1.65
In total 5867.84 100

tion with AMDIS and NIST programmes for identifi-
cation; the retention time was also compared with the
retention time of standard compounds (Sigma).

Results and Discussion

The content of organic acids in Vaccinium uligino-
sum leaves was 5867.84 mg/kg. The relative content of
acids was calculated as a percentage of their total con-
tent. The retention time of acids is given in Table.

Using chromato-mass-spectrometry the analysis of
the qualitative composition and the quantitative content
of organic and fatty acids in Vaccinium uliginosum lea-
ves was conducted. In Vaccinium uliginosum leaves 36
organic and fatty acids were identified. Palmitic acid
dominated among fatty and organic acids; its content
was 26.7% of the total amount of acids, and the relative
content of fatty acids was 56.76%.

There were 18 fatty acids and 18 organic acids in
the leaf. Organic acids of Vaccinium uliginosum leaves
were presented by levulinic (10.23%), malonic (8.40%)
and citric (6.29%) acids. The content of other fatty and
organic acids was less than 5%, among them there were

such organic acids as succinic acid (235.64 mg/kg), ben-
zoic acid (153.54 mg/kg), malic acid (105.42 mg/kg), fe-
rulic acid (97.00 mg/kg). Myristic acid (273.46 mg/kg), tetra-
cosanoic acid (219.73 mg/kg), arachic acid (214.82 mg/kg),
stearic acid (197.60 mg/kg), lauric acid (145.10 mg/kg)
and palmitoleic acid (101.01 mg/kg) were present among
fatty acids. Such organic acids as phenylacetic acid
(14.17 mg/kg) and syringic acid (20.36 mg/kg), and such
fatty acids as tricosanoic acid (26.66 mg/kg), caproic
acid (26.18 mg/kg), pentadecanoic acid (25.07 mg/kg)
and henicosanoic acid (15.24 mg/kg) were in small
amounts (<0.5%).

CONCLUSIONS

The qualitative composition and the quantitative
content of organic and fatty acids in Vaccinium uligi-
nosum leaves have been studied. In all, 36 substances
have been identified. Dominant components of Vac-
cinium uliginosum leaves were palmitic acid, levulinic
acid and malonic acid. Further pharmacognostic study
of Vaccinium uliginosum leaves is promising for crea-
tion of new medicines.
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OOCNIMKEHHA XXUPHUX TA OPFAHIYHUX KUCNOT NIUCTA NTIOXUHU 3BUYANHOI
0.0.Cmpemoyxoe, O.M.Kowoeuti, O.l.3ann6oeckka

Knroyoei cnoea: Bepecosi; noxuHa 3gudatiHa; TUCMS JIOXUHU; Op2aHivyHi KUCIIOMU, XUPHI Kucriomu
3a donomozoro Mmemody xpomamo-mac-criekmpomempii npoeedeHull aHani3 aKicCHo20 cknady ma
KirbKICHO20 8Micmy op2aHiYHUX ma XUpHUX Kucriom y nucmi f0OXUHU. AHaria Memurosux ecme-
pi8 XUPHUX ma op2aHiyHUX KUC/0m rnpoeoousu 3 8UKOPUCMAaHHSM XpoMamo-mMac-crieKmpomempa
5973N/6890N MSD/DS Agilent Technologies (CLUA). I0eHmucbikauiro memunosux ecmepie Kuc-
JIo0m rpoeodusiu Ha OCHO8I po3paxyHKy ekeieareHmHoI 008XUHU arnichamuy4Hoeo naHyrea (ECL) 3
gukopucmaHHsM OaHux bibniomeku mac-cnekmpie NIST 05 i Willey 2007 3 3a2anbHOK KiflbKiCMio
criekmpie 6inbwe 470000 y noedHaHHI 3 npoepamamu Ons ideHmupikauii AMDIS i NIST; makox ro-
pigHIO8aU Yac ympuMaHHs 3 4acoM ympumMmaHHS cmaHOapmHux cronyk (Sigma). Y nucmi noxuHu
38uyalHoi 6yno ideHmughikogaHo 36 opzaHiyHUX ma XUPHUX KUC/I0m, 3a2anbHull 8Micm SKUX CmaHo-
sue 5867,84 ma/ke. Y nucmi 3HalideHo 18 xupHux kucriom ma 18 opeaHiyHUXx Kucriom. [JomiHyro4Yum
KOMIMOHEHMOM JSIUCMS JIOXUHU 38u4alHOi ceped XUpHUX Kucriom Oynu nanbMimuHo8a Kucrioma
(1566,74 ma/ke), mipucmuHoga kucnoma (273,46 ma/ke), mempako3zaHoga kucrioma (219,73 me/ke)
ma apaxiHoga Kucrioma (214,82 me/ke), a 3 opaaHiyHUX Kucriom 6ynu nesynuHosa Kucrioma (600,32 me/ke)
ma marsnoHosa Kucrioma (493,17 me/ke). Ha nidcmasi nposedeHux docnioxeHb 008e0eHO, W0 1ucms
JIOXUHU 38UYaliHOI € IepcrieKmu8HO0 CUPOBUHO 071 Mo0arnbuio2o (hapMako2HOCMUYHO20 BUBHEHHSI.

UCCINEOOBAHME XXUPHbIX N OPFTAHUYECKUX KNCINOT JINCTBLEB rONTYBUKKN
OBbIKHOBEHHOMU

A.A.Cmpemoyxoe, O.H.Koweeol, O.h.3ano6oeckas

Knroueenie cnoea: Bepeckosbie; 2orybuka 06bIKHOBEHHasI, IUCMbST 20/1yb6UKU; Op2aHu4YecKue
KUCIIombl; XXUPHbIe KUCI0MbI

Memodom xpomamo-macc-criekmpomempuu rposedeH aHasiu3 Ka4ecmeeHHO20 cocmasa U Kosude-
CMBEHHO20 COOepXXaHUS Ope2aHUYeCKUX U XUPHbIX KUCIIOM 8 Nucmbsx 20/1ybuku. AHanu3 memu-
J108bIX 3QhUPO8 KUPHBIX U Op2aHU4eCKUX KUC/I0m rpo8oousiu C UCMoMb308aHUEM XpoMamo-macc-
criekmpomempa 5973N/6890N MSD/DS Agilent Technologies (CLLUA). MOeHmucbukauuro Memursosbix
3a¢bupoes Kucsom npoeodusiu Ha OCHOBE pacyema aKkeusaneHmMHoU OfuHbl anugamuyeckol yenu
(ECL) ¢ ucrnionb3osaHuem daHHbIx bubnuomeku macc-criekmpos NIST 05 u Willey 2007 o obwemy
konu4yecmesy criekmpog 6onee 470000 8 codemaHuu ¢ npozpammamu 0nsi udeHmucbukauyuu AMDIS
u NIST; makxe cpasHugasnu epemMs yoepxxaHusi Co epeMeHeM yoepxxaHusi cmaHOapmHbIX COeOUHe-
Hul (Sigma). B nucmbsix 2onybuku 0b6bIKHO8eHHOU bbirio udeHmuguyuposaHo 36 opeaHUYeCKUX
U XXUPHBIX Kucriom, obujee codepxxaHue Komopbix cocmasusio 5867,84 ma/ke. B nucmbsix HaliOeHbl
18 xupHbIx kKucriom u 18 opeaHuyYeckux Kucsom. JOMUHUPYHOUUM KOMITOHEHMOM JIUCMbES 20/1y6UKU
0BbIKHOBEHHOU cpedu XUPHbLIX Kucriom bbinu nansMumuHosasi kucroma (1566,74 me/ke), mupucmu-
Hosas Kucrioma (273,46 ma/ke), mempakosaHosas kucroma (219,73 me/ke) u apaxuHosas Kucrioma
(214,82 me/ke), a uz opeaHu4Yeckux Kucrom bbinu nesynuHosas kucroma (600,32 me/ke) u manoHo-
eas kucrioma (493,17 me/ke). Ha ocHosaHuu rnposedeHHbIX uccriedogaHuli 0oKasaHO, YmMo fUCMbS
207/1ybuKu 0BbIKHOBEHHOU S18/ISTHOMCS MEPCNeKMuUBHbIM ChipbeM Orisi OanbHeliweao hapMaKkogHO-
CMUYEeCK020 U3YHYEHUS.



