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THE STUDY OF THE ORGANIC ACIDS IN DRY EXTRACT
OF LEDUM PALUSTRE SHOOTS

Labrador tea shoots has long been used in folk medicine as an antispasmodic, diuretic, diaphoretic, disinfectant,
anti-inflammatory, soothing and antitussive remedy. In general it is due to the presence of terpene compounds, phe-
nolic compounds, tannins and other substances in the plant material. “Ledin” was the only one medicine that was
produced from this raw material. It based on the essential oil and used as antitussive remedy. But for now, just only
packed raw materials remain on drugstores shelves. That is why it is necessary to obtain standardized, dry extract
from this raw material. We have already studied phenolic compounds essential oil, amino acids and polysaccharides
in this plant. So the next step of our research was to investigate the composition of organic acids in dry extract of lab-
rador tea shoots. By PC method the malonic, malic and citric acids were identified in dry extract. By chromatography-
mass spectrometry method the 26 organic acids were identified in dry extract. Total content of them was 296.16 g/kg.
The dominant compounds were levulinic acid (9.62 %), malic acid (4.48 %), citric acid (8.46 %) and 4 oksy benzoic
acid (2.03 %). Obtained results of the investigations of the qualitative composition and quantitative content of organic
acids in dry extract from Ledum palustre shoots show prospects for further research and the possibility of developing

new drugs and will be used for future standardization of the extract.
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INTRODUCTION

Labrador tea (Ledum palustre, Erisaseae family) - ever-
green, squat shrub that has a significant area in northern
Ukraine. The infusion and decoction of the young shoots
of the plant has long been used in folk medicine as an anti-
tussive, bactericidal and diaphoretic remedy in treatment
of acute and chronic bronchitis, pneumonia, tuberculosis,
whooping cough and other diseases that accompanied
by cough. And also in treatment of spastic enterocolitis,
endometritis and liver disease. Antiinflammatory proper-
ties of labrador tea used in arthritis treatment. The wide
spectrum of pharmacological activities is due to the pre-
sence of terpenoids 1.6-4.6 %, phenolic compounds - 4.9 %,
tannins - 1.6-4.6 % and other biologically active com-
pounds [1]. “Ledin” was the only one medicine that was
produced from this raw material. It based on the essen-
tial oil and used as antitussive remedy in tablet form in
dose for 0.5 g. But for now, just only packed raw materials
remain on drugstores shelves. We have already studied
phenolic compounds [4] essential oil [3], amino acids [2]
and polysaccharides [9] in this plant. So the next step of
our research was to investigate the composition of or-
ganic acids in dry extract of labrador tea shoots.

So the aim of our research was to investigate the com-
position of organic acids of dry extract of Labrador tea
shoots.
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MATERIALS AND METHODS

The object of our research was a dry extract from
labrador tea shoots. 500 g of chopped by way of rolling
raw material was placed in 5000 ml flask and 1000 ml
of 50 % ethyl alcohol was added. Extraction was carried
outat room temperature for one day. Extraction was per-
formed four times with a new portion of extractant. Then
extracts were combined, filtered and evaporated in the
vacuum-circulation apparatus at 100 °C and 340 mmHg
till the dry extract was obtained.

Primary research of organic acids was carried out by
paper chromatography (PC) method with use as the sol-
vent system ethylacetate - formic acid - water (3:1:1)
and presence of the reference solutions of organic acids.
The dried chromatograms was processed with bromphe-
nol blue and methyl red reagents (0.3 g of bromphenol
blue and 0.1 g of methyl red dissolved in 100 ml of me-
thanol) [5, 6].

Determination of qualitative and quantitative com-
position of organic acids in dry extract was carried out by
chromatography-mass spectrometry method on Agilent
Technologies 6890 chromatograph with mass spectro-
metric detector 5973 and chromatography column - DB-5
with diameter 0.25 mm and a length of 30 m. As methyl-
ating agent 14 % BCI3 in methanol was used. Methyla-
tion carried out during 8 hours at 65 °C [7]. The analysis
was carried out at the following conditions: thermostat
temperature was programmed from 50 to 250 °C with
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Table Continuation of Table
THE COMPOSITION OF ORGANIC ACIDS 1 2 3

IN DRY EXTRACT Aromatic acids

15.78 benzoic acid 0.06

Hold time, min Name Content, % 18.85 phenylacetic acid 0.06

1 2 3 19.20 salicylic acid 0.31

Monocarboxylic acids 34.32 vanillic acid 0.46

06.01 capronic acid 0.01 38.52 p-coumaric acid 0.15

14.97 levulinic acid 9.62 39.42 4-oksy benzoic acid 2.03

Dicarboxylic acids 39.79 syringic acid 0.08

40.26 gentisinic acid 0.56

10.77 oxalic acid 0.14 42.62 ferulic acid 0.75

13.22 malic acid 0.77 Fatty acids

14.07 lichenic acid 0.06 24.14 myristic acid 0.04

15.22 succinic acid 0.56 27.95 palmitinic acid 0.18

23.93 malic acid 4.48 28.33 palmitoleic acid 0.03

26.44 azelaic acid 0.24 3175 stearic acid 0.03

37.88 hexadykarbonic acid 0.37 31.93 oleic acid 0.09

Tricarboxylic acids 32.69 linoleic acid 0.06

31.49 citric acid 8.46 32.84 linolenoic acid 0.02

a speed of 4 °C/min; the rate of carrier gas (helium):
1 ml/min; transfer from GC to MS carried out till 230 °C;
source temperature maintained at 200 °C; electron ioni-
zation conducted at 70 eV. For components identification,
library of mass spectra NISTO5 and WILEY 2007 with a
total number of spectra more than 470,000 in conjunc-
tion with AMDIS and NIST programs were used [7, 8].

RESULTS AND DISCUSSION
The yield of extractable substances from labrador
tea shoots in calculation on dry raw material was 13.7 %.
By PC method the malonic, malic and citric acids were
identified in dry extract.
The results of the chromatography-mass spectrometry
analysis of dry extract are presented in the Table and Figure.

Abundance

Total content of organic acids in dry extract of lab-
rador tea shoots was 296.16 g/kg. 26 organic acids were
identified: 2 monocarboxylic acids, 7 dicarboxylic acids,
1 tricarboxylic acids, 9 aromatic acids and 7 fatty acids.
The dominant compounds were levulinic acid (9.62 %),
malic acid (4.48 %), citric acid (8.46 %) and 4-oksy ben-
zoic acid (2.03 %).

CONCLUSIONS
Obtained results of the investigations of the qualita-
tive composition and quantitative content of organic acids
in dry extract from Ledum palustre shoots show prospects
for further research and the possibility of developing new
drugs and will be used for future standardization of the
extract.
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Fig. Chromatography determination of organic acids in dry extract
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HN3YYEHHUE COCTABA OPTAHUYECKHX KHCJIOT CYXOI'O 3KCTPAKTA U3 IIOBEI'OB BAT'Y/IbHUKA

BOJIOTHOTO

[lo6eru 6arysbHUKa 60JI0THOTO M3/1aBHA UCN0Jb30BAJMCh B HAPOAHON MeJMLIMHE KaK MIPOTHUBO-
KalllJleBoe, 6aKTepHULIUAHOE, TIOTOTOHHOE U IPOTUBOBOCIAJNUTEbHOE CPEJICTBO, YTO 06YCI0BIEHO
HIMPOKUM CIIEKTPOM GHOJIOTUYECKH aKTUBHOIO JIeHCTBUSA BellecTB, CPeiM KOTOPbIX TepeHOU/bI,
deHoIbHBIE COeIMHE s, IyOUIbHbBIe BelllecTBa U Ap. C MCN0JIb30BaHUEM JJAHHOT0 PAaCTUTEJIBHOTO
CBhIPbsI BBIIYCKAJICS TOJIBKO OAMH Npenapart «JleauH» Ha 6a3e s$pUpHOro Maca, KOTOPbIH IpHUMe-
HSIJICSl Kak IPOTHBOKalllJleBoe cpeAcTBO. Ho cero/iHs Ha anTeuyHbIX NOJIKAX 0CTaJ0Ch TOJBKO daco-
BaHHOe CbIpbe. BBy 3TOr0 1e/1ec006pa3Ho MOJTyYUTh CTaHAAPTU3UPOBAHHbBIN CYX0M 3KCTPAKT U3
JIQaHHOTO CbIpbsl. PaHee HaMU 6GbLI0 TPOBe/eHO UcCIeJoBaHUe GeHOJIbHBIX COeJUHEeHUH, 3pUpPHOro
MacJj1a, aMUHOKHUC/IOT U NOJIMCaXapuA0B JJAHHOTO PacTUTEIBLHOIO chipbsl. [Ipofosmkas 3T uccaeso-
BaHUS, CJIeJyIOLIMM 3TAllOM Hallled paboThl Mbl HCC/IeL0Ba/IM COCTaB OPraHUYeCKUX KUCJIOT B CyXOM
3KCTPaKTe U3 Mo6eroB 6aryjbHUKa 600THOr0. MeTo0M BX B cyxoM skcTpakTe 6b1J10 UAEHTHU-
L[MPOBaHO MaJIOHOBY1O, 1I6/I0YHYIO0 U IMMOHHYIO KUC/I0THL. MeTOA0M XpoMaToMacc-ClIeKTPOMeTPUU B
CyXOM 3KCTpaKTe 6blI0 06Hapy»eHOo 26 OpraHMYecKUX KHUCJIOT, X 06lee cofep>KaHHe COCTaBUIIO0
296,16 r/xr. OCHOBHbIMH KOMIIOHEHTAaMHU 3KCTPAKTa SABJSIOTCSA: JIeByJMHOBas kucsaoTa (9,62 %),
s16/104Has KucaoTa (4,48 %), nuMoHHas kuciaoTa (8,46 %) u 4-okcubeHnsoitHas kucnora (2,03 %).
[losiyueHHbIe pe3ynbTaThl U3yYeHUs] Ka4eCTBEHHOI'0 COCTaBa U KOJIMUeCTBEHHOI0 COoflepKaHus Op-
raHU4YeCcKHX KHUCJIOT B CYXOM 3KCTPaKTe U3 N0o6eros 6aryjbHUKa 60J0THOIO CBUAETEIbCTBYIOT O
BO3MOXXHOCTH CO3/laHHUS Ha er0 OCHOBE HOBBIX JIEKAPCTBEHHbIX CPEJCTB C ero JajbHelel cTaH-
JapTU3anuen.
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BUBYEHHSA CKJIAZIY OPTAHIYHUX KMCJIOT CYXOI'0 EKCTPAKTY 3 IIATOHIB BAIHA 3BUYAMHOTIO

[laronu 6arua 3BM4alHOr0 3/JaBHA BUKOPHUCTOBYBAJIMCh Y HAPOAHIN MeAUIMHI SIK TPOTUKAILJIbO-
BUH, 6AKTEPULIUAHUM, TOTOTIHHUM Ta POTHU3aNaJIbHUMN 3aCi6, 1110 06YMOBJIEHO IIHUPOKUM CIIEKTPOM
6iosioriyHO aKTUBHOI i pe4OBHH, cepe/| AKX € TepIeHoiAN, GeHOTbHI CTIOJIYKH, IyOUIbHI peyoBU-
HU To10. 3 L€l POCIMHHOI CHPOBUHU BUIYCKABCs JIMIIE OAUH npenapaT «J/lefnH» Ha 6a3i epipHoi
oJ1il, AKMH 3aCTOCOBYBABCS SIK MPOTHUKAIJILOBUM 3aci6. Ha TenmepimHil yac Ha anTeYHUX MOJUIISAX
3a/IMIIMIIAcs JUIle pacoBaHa CUPOBUHA. 3BXKAIOYH Ha 1ie, AOLIJIbHO 0/lepKaTH CTaHAApPTU30BaHUN
CyXUH eKCTPaKT 3 AaHoi cCHpOoBHHU. Panime HamMu 6yJ10 npoBeieHO AOCTiKeHHS GEeHOJIbHUX CII0-
JyK, edipHoi oJii, aMiHOKMCIOT Ta moJlicaxapuAiB AaHol poCAMHHOI CHPpOBUHHU. [Ipof0oBKy0UH 1
JLOCJIi/PKeHHS1, HACTYIIHUM eTaloM Hallol po60TH CTasIo JOCaiPKeHHs CKJIaZly OpTaHiYHUX KUCJIOT
y CyXOMy eKCTpaKTi 3 nmaroHiB 6arsa 3sudaiiHoro. Metozom I1X y cyxomy ekctpakTi 6ys10 inenTudi-
KOBaHO MaJIOHOBY, I6JIyYHY Ta JMMOHHY KHUCJIOTH. MeToZ0M XpoMaToMac-cieKTpoMeTpii y cyxo-
My €KCTPaKTi 6y/i0 BUSIBJIEHO 26 OpPraHiuYHUX KUCJIOT, 3arajJibHUN BMICT IKUX CKJyaB 296,16 r/KT.
OCHOBHMMHU KOMIIOHEHTAMHU eKCTPaKTY €: JieBy/IiHOBa kucjoTa (9,62 %), 161yuHa kucnoTa (4,48 %),
JINMOHHA Kuca0Ta (8,46 %) Ta 4-okcubeH3oiHa kucaoTa (2,03 %). OgepkaHi pe3ysbTaTh BUBYEH-
Hsl IKICHOTO CKJIaJly Ta KIJIbKiICHOTO BMICTy OpTraHiYHHUX KHCJIOT ¥ CyXOMY eKCTPaKTi 3 MaroHiB 6ar-
Ha 3BUYaWHOTO CBiJ4aTh PO MOXKJ/IMBICTb CTBOPEHHS HA Or0 OCHOBI HOBUX JIIKAPChKHUX 3aC00iB 3
H0ro nojasbllo0 CTaHJapTH3aLli€lo.
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