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0-36 9. Plasma and liquid diagnostics and sensors

Challenges of RONS detection in air plasma activated solutions
by colorimetric and fluorescent based assays

B. Tarabovi', P. Lukes’, M. U. Hammer', H. Jablonowski’, T. von Woedtke',
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Air plasmas activated water (PAW) and liquids posses bactericidal or therapeutic properties
given by the formation of reactive oxygen and nitrogen species (RONS) [1-2]. RONS such as
hydrogen peroxide HiOs, nitrites/nitrates NO;/NO5, peroxynitrites/peroxynitrous acid ONOO
JONOOH, superoxide O;", ozone O; or hydroxyl radical OH' are formed in plasma activated
solutions through the gas-liquid interface, The detection of RONS in the plasma activated solutions
is challenging either due to the chemical instability of detected RONS or the presence of highly
reactive species, which may cause interferences or cross-reactivities of the used methods. Therefore
it is crucial to test and adapt the methods for special conditions in plasma activated solutions.

Solutions (water, phosphate buffer and phosphate buffered saline, or saline) with different
buffering capacity, pH or salt content were electrosprayed directly through the air transient spark
(TS) discharge. The accuracy of the colorimetric Griess assay for NO,' detection was confirmed by
comparison measurement with the ion chromatography. Due to the possible interference of Griess
assay with H;0;, we attempted to increase the detection limit by using enzyme catalase as a HO;
scavenger. We showed that H:O; has no influence on the Griess assay. Dissolved ozone in PAW
was detected by standardized colorimetric Indigo blue assay, which unfortunately resulted in false
positive response. Results were confirmed by the experiment with the synthetic PAW (prepared
without plasma) and by the detection of no muconic acid in PAW as a specific product of phenol
oxidation with ozone. A hypothesis that OH' as a product of peroxynitrite decay in acidic PAW is
responsible for the false positive results was confirmed by using RONS scavengers. The presence of
superoxide O was detected indircctly as the increase of HyO; concentration. By using the
superoxide dismutase enzyme, Oy was dismutated into the H;0; and O,. The fluorescent probe 2,7-
dischlorodihydrofluorescein diacetate (H;DCFDA) was tested for qualitative detection of
peroxynitrites in combination with several RONS scavengers. We demonstrated that H:DCFDA
assay is a promising method for peroxynitrite detection in plasma activated solutions under
considering some limitations, especially the composition of the used solutions and potential Cl1O°
presence. The peroxynitrite detection by H:DCFDA was compared with the kinetic study of post-
discharge processes based on the detection of NO./NO;” and Hz0..
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the Czech Republic (project LD 14080).
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