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The antimicrobial activity of phenolic complex obtained from Asperula humifusa M.Bieb Besser herb was studied
against 6 bacterial cultures: Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Proteus vulgaris ATCC 4636, Bacillus subtilis ATCC 6633, Candida albicans 885-663.
It was established that phenolic complex of spreading bedstraw’s herb has a significant antimicrobial activity against
P.аeruginosa, Е.coli, S.aureus and moderate antimicrobial activity against P.vulgaris, B.subtilis аnd С.albicans. The
correlation between the content of the sum of the major groups of biologically active substances in fraction and their
level of antimicrobial activity against the most significant test bacteria had been established. The results indicate
prospect of further research of spreading bedstraw’s herb’s fractions in order to create on their basis new
antimicrobial agents.
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1. Introduction
Recently there has been a tendency of increasing
a range of nosocomial infections, modifying of
their biological properties, resistance to
antibiotics and a high level of morbidity, which
creates a ground for searching an alternative
agents with wide range of effects on pathogenic
and opportunistic pathogenic microflora[8,9]. of
particular interest are plants’ extracts that are
active against resistant bacterial cultures to
antibiotics and synthetic drugs. The representives
of the genus Woodruff (Asperula L.) Madder
family (Rubiaceae) had been used in folk
medicine as antibacterial agents for a long time[5].
The aim of our study was to investigate the
antimicrobial activity of phenolic complex of
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spreading bedstraw’s herb (Asperula humifusa
M.Bieb Besser) Madder family (Rubiaceae Juss.)
against the most important in the epidemiological
significance bacterial cultures.
2. Materials and Methods
The object of the study was phenolic complex
obtained from air-dried spreading bedstraw’s
herb (Asperula humifusa M.Bieb Besser),
harvested at flowering stage in summer 2012,
near Eupatoria in the AR of Crimea. Substance
was obtained by exhaustive sequential circulating
extraction of raw materials by ethyl acetatealcohol mixture (8:2) in a Soxhlet apparatus, after
a preliminary degreasing by chloroform. The
extract was concentrated to dryness. Yield was
4.58%.
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Component composition of terpenoids, free fatty
acids and carbohydrates had been studied by
chromatography-mass spectrometry[7], the content
of
phenolic
compounds
–
by
UV[3]
spectrophotometry and HPLC , the content of
chlorophylls, carotenoids and flavonoids – by
three-dimensional scanning spectrofluorimetry[4].
Antibacterial activity of this complex was studied
in vitro using the agar diffusion method
("wells")[2,6]. The degree of sensitivity of
microorganisms was evaluated by measuring
zones of growth delay. Microbial load amounted
to 107 microbial cells per 1 ml of medium and
was determined visually by optical opacity
standard McFarland.
To assess the activity of the phenolic complex we
used the next standard bacterial cultures regulated
by WHO to study the antimicrobial activity of
drugs: Staphylococcus aureus ATCC 25923,
Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Proteus vulgaris
ATCC 4636, Bacillus subtilis ATCC 6633,
Candida albicans 885-663. To determine the
antimicrobial activity, the bacterial cultures were
cultivated on meat pepton agar at 37 °C for 24
hours. Antimicrobial activity was measured as a
radius in mm to give a zone of inhibition.
To determine the antifungal activity of active
substance Sabourau medium was used. Each
series of medium had been controlled
qualitatively and quantitatively in accordance
with the regulations.
To quantify the antimicrobial activity of the
fraction and determine the minimal inhibitory
concentration, the method of serial dilutions was
used.
Researched phenolic complex was used as a 2%
alcohol solution. The results were processed
statistically by Glantz S[1].

carotenoids, 0,03 % of higher hydrocarbons [3].
Hydroxycinnamic acids are represented by 3caffeoylquinic
acid,
3,5and
4,5dycaffeoylquinic acids, cynaroside, luteolin-7-Ogalactoside, luteolin. In addition, the fraction
contains irydoids and steroid compounds.
The results of antimicrobial activity are shown in
Table 1.

3. Results and Discussion
Analysis of the chemical composition of the
obtained phenolic complex showed that it
contains 3,86 % of hydroxycinnamic acids, 4,9 %
of flavonoids, 0,04 % of other phenolic
compounds, 0,02 % of terpenoids, 0,09 % of free
fatty acids and esters, 0,03 % of aldehydes and
ketones, 1,3 % of chlorophylls, 0,5 % of

4. Conclusion
The antimicrobial activity of phenolic complex of
spreading bedstraw’s herb (Asperula humifusa
M.Bieb Besser) against different test strains had
been studied for the first time. It was found that
phenolic
complex
exhibits
significant
antimicrobial activity against P. aeruginosa, E.
coli, S.aureus, moderate activity against
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Table 1: Specific activity of phenolic complex of spreading
bedstraw’ herb
Diameter of
*MBsC, **МBcC,
Bacterial strains growth delay
mkg/ml mkg/ml
zones, mm
S. aureus ATCC
28,7±0,3
31,25
62,5
25923
Е. coli ATCC
30,3±0,3
31,25
62,5
25922
P. aeruginosa
35,3±0,1
31,25
62,5
ATCC 27853
P. vulgaris ATCC
24,1±0,2
125
250
4636
B. subtilus ATCC
16,2±0,3
62,5
125
6633
C. albicans ATCC
15,0±0,2
250
500
885-663
Note: * MBsC - minimum bacteriostatic concentration; **
MBcC - minimum bactericidal concentration;

The obtained results showed that phenolic
complex of spreading bedstaw’s herb revealed
antibacterial activity against all bacterial cultures.
The highest sensitivity was demonstrated by
P.aeruginosa, E. coli, S.aureus and moderately
sensitive to the chosen fraction’s concentration
were P.vulgaris, B.subtilis, S.albicans.
Perhaps the antimicrobial activity of this complex
is due to hydroxycinnamic acids and flavonoids.
There is a direct correlation between the content
of hydroxycinnamic acids and flavonoids in the
studied complex and the degree of antimicrobial
activity against P.aeruginosa, E. coli, S.aureus.
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P.vulgaris B.subtilis and S.albicans. The degree
of antibacterial and antifungal activity of this
fraction had been established. The high
antimicrobial activity of the studied complex is
due to hydroxycinnamic acids and flavonoids.
The results suggest the prospect of further
microbiological testing of phenolic complex of
spreading bedstraw’s herb in oder to create new
antibacterial agents.
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