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Up to date a prominent place in the medical
practice is occupied by herbal remedies due to such their
characteristic as a combination of a wide spectrum of
pharmacological action with low toxicity. This gives the
opportunity for using them with the therapeutic or
preventive purpose for many diseases, including dental
[6].

Diseases of periodontal tissue widely distributed
in the adult population of different countries. There is also
their sharp increase among children and adolescents. Such
inflammatory diseases as gingivitis and periodontitis
prevail in the structure of dental diseases [5].

Antiseptic and antibacterial drugs are applied in
complex therapy of these periodontal diseases. However,
the long local application of synthetic antimicrobial
agents can lead to the changes of properties of resident
bacteria. As a result of which are the launching of the
immune response and forming of primary inflammation.
Bacterial strains develop resistance to the plant drugs
much slower [3,6].

Numerous reports of scientists confirm a revival
of interest to drugs of plant origin, noting a wide range of
their pharmacological action and the effectiveness of
assigning them to dental patients [1,2,6,14,16].

This underlines the timeliness of the search for
new effective drugs of plant origin for the therapy of
inflammatory periodontal diseases.

During previous works, possibility of using of
licorice roots, sedge cane rootstocks as well as burnet
rootstocks with its roots as components of a complex
tincture for periodontitis treatment was experimentally
substantiated, and an optimal raw material-extractant
ratio, based on results of studying, was proved [16]. The
composition of liquid medical form of the phytogenous
according to obtain experimental results has been
proposed [8].

Qualitative and quantitative content of
components of volatile fraction of complex tincture were
analysed using method chromatography-mass
spectrometry, 64 compounds were determined and 42 of
them were identified. [9].

Activity of the new drug tincture for preventive
dentistry was tested against the museum strains and the
clinical ones of Candida’s genus. Submitted experimental
data are precondition for considering the developed
tincture as a potential plant drug for an oral candidiasis
treatment [7].

Antimicrobial activity of fatty acids were
demonstrated in scientific researches [4,10-13,15,17].
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With the purpose of substantiation of expediency
of use of herbal remedy for the therapy of inflammatory
periodontal diseases we had to:

— carry out a study of fatty acid composition of
lipophilic fraction of a mixture of herbal raw-materials-
ingredients, from which the tincture was obtained;

— explore a composition of fatty acids in the
herbal remedy after the extraction process;

— determine antimicrobial properties of the
complex tincture in comparison with the herbal remedies,
existing in the domestic pharmaceutical market, which are
recommended for the treatment of inflammatory diseases
in therapeutic stomatology.

Materials and methods

Object of research is the liquid herbal remedy
designed in the form of tinctures under the conditional
name “Casdent”.

The study of the composition of fatty acids was
carried out with the help of the method of gas
chromatography. Fatty acids were studied both in the
lipophilic fraction of the base herbal mixture and in the
final product, that is a complex tincture. Determination of
methyl esters of fatty acids was performed on a gas
chromatograph “Selmichrom-1” with a flame ionization
detector.

The evaluation of antibacterial activity of the
tinctures samples was carried out on test strains: S. aureus
ATCC 25923, E. coli ATCC 25922, P. aeruginosa ATCC
27853, S. pneumoniae ATCC 49619, B. anthracoides
DICK 1312 and K. pneumoniae K-7 NCTC 9127. The
domestic herb preparation “Rotocan” (“Lubnifarm” JSC,
Ukraine) and foreign preparation “Stomatophyt”
(“Phytopharm Klenka S.A.”, Poland) were used as
medicines of comparison. The accepted method of
diffusion into agar (“well” method) was applied. The
determination of the antibacterial activity of tincture and
of preparations of comparison was carried out according to
the order Ne 167 of Ministry of Health of Ukraine (from
05.04.2007). All studies were conducted at the Mechnikov
Institute of microbiology and immunology of AMSU in
the laboratory of mediums and biochemistry of
microorganisms under the direction of Osolodchenko T.P.,
chief of laboratory, Ph. D. in biol., senior scientist.

Results and discussion

The results of the study of the component
composition of fatty acid of lipophilic fractions of the
herbal mixture and tincture are presented in Table 1.

Chromatograms of fatty acids of the investigated
objects are shown in Fig. 1 and Fig. 2.

In lipophilic fractions of all the samples
determined the presence of both saturated and unsaturated
fatty acids. 19 fatty acids were found in the herbal
composition 13 of which were identified. 9 fatty acids
were found in the “Casdent” tincture 8 of which were
determined. We would like to note that among the
identified substances content of fatty acids decreased in
the order: linoleic > palmitinic > myristinic > linolenic >
oleic (herbal mixture) and palmitinic > lauric > linoleic >
oleic > stearic (complex tincture).
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In general, in all the studied objects (Table 1)
palmitinic acid dominated among the saturated acids
(14,67% and 36,12%), and linoleic acid dominated among
the unsaturated acids (40,33% and 19,86%).

The amount of saturated fatty acids is 30,9% for
the herbal mixture and 64,38% for the complex tincture,
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and the amount of unsaturated fatty acids is 53,0% for the
herbal mixture and 33,99% of the complex tincture
among the identified fatty acids of lipophilic fractions of
herbal objects.

Table 1 — The results of the analysis of the composition of fatty acids of lipophilic fractions of the investigated

objects
N Samples
Methylic esters Carbon skeleton of herbal mixture complex tincture
of fatty acid the fatty acid
Content, % of the sum
1. | Lauric acid C12:0 1,38 23,06
2. | * - 3,91 -
3. | Myristinic acid C14:0 9,81 0,89
4. | Myristoleic acid C14:1 0,08 —
5. | ** - 0,87 -
6. | Palmitinic acid C 16:0 14,67 36,12
7. | Palmitoleic acid Cc16:1 1,96 -
8. | *** — 8,44 1,63
9. | Stearic acid C 18:0 2,25 4,31
10. | Oleic acid c1s:1 4,28 12,48
11. | Linoleic acid C18:2 40,33 19,86
12, | **** — 0,35 —
13. | Linolenic acid C18:3 5,93 1,60
14. | Arachic acid C 20:0 1,37 -
15. | Gondoic acid C20:1 0,42 0,05
16. | Behenic acid C22:0 0,34 -
17, | **x** — 0,97 —
18 *kkkikkikk _ 1,56 _
19. | Lignocerylic acid C 24:0 1,08 —
Total saturated fatty acids 30,9 64,38
Total unsaturated fatty acids 53,0 33,99
Total unidentified fatty acids 16,1 1,63
Ratio of unsaturated fatty acids to saturated 1,72:1 0,53:1
Comment: * - ****** _ nidentified ingredients
i

Fig. 1 — Chromatogram of fatty acids of the herbal mixture
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Fig. 2 — Chromatogram of fatty acids of the complex tincture

On the basis of the obtained values the ratios of
unsaturated fatty acids to saturated fatty acids were
calculated. This ratio is 1,72:1 for mixture and the ratio is

The next stage of research is the study of
antimicrobial properties the herbal remedy. Based on the
obtained results macrocontours of spectrum of
antimicrobial activity are plotted down for the tinctures

0,53:1 for “Casdent”. It should be noted that the content  under study and reference preparation
of the unidentified ingredients in the mixture is in 10
times more, than in the tincture.

S. aureus

E. coli

P. aeruginosa

S. pneumoniae

B. anthracoides

K. pneumoniae

Fig. 3 — Macrocontour of spectrum of the antimicrobial activity of test specimens (diameters of the growth cessation
zone the museum strains of microorganisms, mm), where:

— tincture “Casdent”;
— drug “Stomatophyt”;
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— drug “Rotocan”.
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Dependence of antimicrobial actions on the test-
strain of microorganism was ascertained by experimental
studying of the antibacterial activity of the tincture.

It has been found that antimicrobial potential of
tinctures “Casdent” exceeds the antimicrobial activity of
such reference preparations as “Rotocan” and
“Stomatophyt”. It is proved insignificant antimicrobial
effect of herbal preparation “Rotocan” against S. aureus,
E. coli and P. aeruginosa.

The foreign preparation “Stomatophyt” shows
antimicrobial activity against all studied strains of
microorganisms, but its level is inferior to developed
tincture “Casdent”.

Conclusion

1. The component composition and quantitative
content of fatty acids in the mixture of herbal raw-
materials-ingredients, from which the tincture was
received, and in the herbal remedy “Casdent” were
determined by the method of gas-liquid chromatography
2. ldentified antimicrobial potential of the complex
tincture exceeds mentioned feature of herbal medicines,
represented in the domestic pharmaceutical market for the
treatment of inflammatory periodontal diseases.

3. The presence, found out by the previous and this
researches, of such groups of biologically active
substances as volatile compounds, flavonoids, saturated
and unsaturated fatty acids determines the expected
pharmacological activities of tinctures “Casdent”, among
which an antimicrobial activity is confirmed. This is the
basis for the inclusion of the developed herbal remedy in
therapeutic regimen of inflammatory diseases in dentistry.
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il ocHOBI HacTo¥KHN. HassBHICTh 03HAYEHOT TPy
010JIOTIYHO aKTUBHUX CIIOJIYK JIOTIOBHIOE 010JI0TIUHY
[iHHICTH (iTonpenapaTy, OCKIIBKH KHUPHI KHCIOTH
BiJIIIOBIZAfOTh 32 TPOSIB aHTIMIKPOOHUX BIaCTHBOCTEH
nopsz 3 GraBoHOINAMU Ta JETKHMH CIIOTYKaMH.
ExcrniepiMeHTaIbHO BU3HAYEHO MTPOTHMIKPOOHY
AKTHBHICTh €KCTPaKLifHOTo 3acO0y IO BIHOIIEHHIO 10
TPaMIIO3UTUBHUX Ta PAaMHETaTHBHUX MiKPOOPTaHI3MiB.

KarouoBi ciioBa: pocnHHMH 30ip, HacTOlKa,
JKUPHI KUCIIOTH, TIPOTUMIKPOOHA aKTUBHICTb.
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Fatty acids in lipophilic fractions of the herbal
composition as well as of the tincture obtained from it
were detected and identified by the method of gas
chromatography. The presence of this group of
biologically active compounds supplements the biological
value of the herbal medicine since fatty acids are
responsible for the manifestation of antimicrobial
properties along with flavonoids and volatile compounds.
An antimicrobial activity of extraction agents was
experimentally determined in regard to grampositive and
gramnegative microorganisms.

Key words: mixture of officinal plants, tincture,
fatty acids, antimicrobial activity.

75


file:///D:/Work%20DOC/Yura/Local%20Settings/Temp/Word_0

