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ANTIMICROBIAL ACTIVITY OF SURFACTANTS SYNTHESIZED
BY RHODOCOCCUS ERYTHROPOLIS IMV Ac-5017 IN THE PRESENCE
OF A BIOLOGICAL INDUCER AND PRECURSORS
OF PHYTOHORMONE BIOSYNTHESIS

Okhmakevych A.M.!

Pirog T.P.!2, Doctor of Biological Sciences, Professor
"National University of Food Technologies, Kyiv, Ukraine
Hnstitute of Microbiology and Virology, National Academy of Sciences,
Kyiv, Ukraine

Introduction. A current problem in agriculture is the use of chemical pesticides,
which are toxic, pollute ecosystems, contribute to the emergence of multidrug-resistant
strains, and pose risks of acute and chronic human poisoning. Phytopathogens
constantly pose a threat to crop yields and compromise food security [1]. Surface-
active substances of microbial origin are regarded as promising alternative to synthetic
agrochemicals due to their antimicrobial activity combined with biodegradability and
non-toxicity [2].

It has been previously shown that the surfactants produced by Nocardia vaccinii
IMV B-7405, synthesized in the presence of precursors of auxin (tryptophan) and
gibberellins  (erythritol) biosynthesis, exhibit antimicrobial activity against
phytopathogenic bacteria [3, 4]. It has been established that the antimicrobial activity
of Rhodococcus erythropolis 1MV Ac-5017 surfactants against opportunistic
pathogens can be significantly enhanced by introducing Saccharomyces yeasts in
various physiological states into the culture medium of the surfactant producer [5].

Research objective. To determine the antimicrobial activity of R. erythropolis
IMV Ac-5017 surfactants, synthesized in the presence of phytohormone biosynthesis
precursors and inactivated Saccharomyces cerevisiae BTM-1 cells as an inducer.

Materials and methods. R. erythropolis IMV Ac-5017 was cultivated in a
medium containing 2% ethanol (v/v), tryptophan (300 mg/1) and erythritol (400 mg/1).
Autoclaved S. cerevisiae BTM-1 cells were used as an inducer. The concentration of
extracellular surfactants was determined gravimetrically after extraction with a
modified Folch mixture. The antimicrobial activity of surfactants was evaluated by
determining the minimum inhibitory concentration (MIC) using the twofold serial
dilution method. The phytopathogenic bacterial strains Clavibacter michiganensis 102
and Agrobacterium tumefaciens 8628 from the collection of live cultures of the
Department of Phytopathogenic Bacteria, D.K. Zabolotny Institute of Microbiology
and Virology, National Academy of Sciences of Ukraine, were used as test cultures for
determining the biological activity of the surfactants.

Results. It was found that surfactants produced by R. erythropolis IMV Ac-
5017, formed in an ethanol-containing medium supplemented with tryptophan or
erythritol and in the presence of S. cerevisiae BTM-1, were characterized by higher
antimicrobial activity against phytopathogenic bacteria compared to surfactants
obtained during the cultivation of the producer in a medium with one of the precursors
of phytohormone biosynthesis but with no inducer.

66



Cnasa Yxpaini!

Thus, the introduction of both erythritol and yeast cells into the cultivation
medium was accompanied by the synthesis of surfactants, the minimum inhibitory
concentrations of which for C. michiganensis 102 and A. tumefaciens 8628 were 2.4
and 19.2 times lower, respectively, than those established for surfactants synthesized
without an inducer (1.17-2.34 and 2.81-45 pg/ml, respectively).

Similar patterns of antimicrobial activity against these test cultures were
observed for surfactants synthesized in a medium containing tryptophan in the presence
of S. cerevisiae BTM-1. The MIC values of these surfactants produced by the IMV Ac-
5017 strain were significantly lower compared to those obtained without the yeast
inducer (0.29 and 1.09 pg/ml for C. michiganensis 102 and 0.78 and 8.75 pg/ml for A.
tumefaciens 8628).

Conclusions. Therefore, the conducted studies have established the possibility
of a significant enhancement of the antimicrobial activity of R. erythropolis IMB Ac-
5017 surfactants againts phytopathogenic bacteria by itroducing inactivated S.
cerevisiae BTM cells as a biological inducer into the culture medium with precursors
of auxin or gibberellin phytohormone biosynthesis.
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