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In the first step, the active ingredients of the lozenge were characterized
using GC/MS and GC/FID methods for essential oil, and an HPLC method in the
case of U. barbata SCO», S. scardica and O. hearcleoiticum extracts. The HPLC
methodology used in order to quantify the main components present in the
extracts constituting the formulation, applying the external standard method,
revealed that U. barbata SCO, extract was rich in usnic acid (980 mg g'! dry
extract), the presence of rosmarinic and p-coumaric acids, vitexin and luteolin
(27.32, 7.53, 6.64, 1.55 mg gl of the dry extract, respectively) as the most
abundant constituents in the O. heracleoticum extract, while the S. scardica
extract contained in high amount ferulic and chlorogenic acid, vitexin-2"-O-
rhamnoside, apigenin-7-O-glucoside, luteolin-7-O-glucoside, apigenin and
luteolin (59.3, 11.8, 7.0, 14.5, 6.4, 15.6 and 8.3 mg g-! dry extract, respectively).
In addition, the total phenolics, flavonoids and tannins contents, as well as the
DPPH activity of the constituents of the lozenges were determined (Table S-I).
The used HPLC methods!-3 and methods for determination of DPPH activity,
phenolics, flavonoids and tannins contents* were presented elsewhere.

In spite of this complex formulation, the preliminary efficiency research on
antibacterial activity> revealed that the antibacterial activity should be ascribed to

* Corresponding author. E-mail: azugic@mocbilja.rs
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the SCO, extract of U. barbata (Old Man's Beard) and usnic acid as its main
component (Table S-II).

Based on the presented results, we made an assumption, confirmed by
performing the antibacterial investigation of the formulated lozenges that usnic
acid could be considered as the carrier of activity against tested bacterial strains
being responsible for the infections of upper respiratory tract (Table S-II).

TABLE S-I. DPPH activity, total phenolics, flavonoids and tannins in the components
incorporated in investigated lozenges

Content = SD, %

IC5o+= SD,  Content of total phe-

Extract 1 . s Total Total
ngml nolics 5D, mg g flavonoids tannins
U. barbata SCO, extract 322.0+7.5 0.6+0.1 / /
S. scardica extract 31.5+0.4 188.5£12.9 0.4+0.0 5.7£0.0
O. heracleoticum extract 13.0+0.2 240.0+10.9 0.72+0.04  7.51+£0.03
S. montana essential oil 1280.9+22.7 / / /
Lozenges 7.2+0.3 0.28+0.03 / /
Trolox 5.9+0.3
BHT 6.0+0.3 - -

*mg gallic acid equivalents / g dry weight

TABLE S-II. Antibacterial activity of all single components, and their combination in the
investigated lozenges

Minimal inhibitory concentration (MIC), pg ml”'

Bacterial strain  U. barbata . Usnic The investiga- Gentamici Ampicilin
heraclaeo-

extract ticum extract acid ted lozenges n (Sigma) (Sigma)

Staphylococcus
aureus ATCC 40 1280 1280 320 10 160 <0.5 0.5
25923
Staphylococcus
aureus, clinical 40 1280 1280 640 10 160
isolates
MRSA ATCC
43300 40 1280 1280 640 5 320 4 -
MRSA, clinical 4 1280 1280 640 5 320
isolates
Enterococcus 10 >2560 2560 2560 2.5 1280 256 0.5
faecalis
REFERENCES

1. A.Zugic, L. Jeremic, A. Isakovic, L. Arsic, S. Savic, V. Tadic, Plos One 11 (2016)
€0146342 (https://doi.org/10.1371/journal.pone.0146342)

2. V.M. Tadi¢, S. Brasanac Vukanovi¢, A. Zugié, V. Pesi¢ Vukasinovi¢, N. Blagojevié¢, in
The Lamiaceae family: an overview, A. Adler, Ed., Nova Science Publishers, Hakog,
2019, p. 32 (https://novapublishers.com/shop/the-lamiaceae-family-an-overview/)

3. V.M. Tadi¢, I. Jeremic, S. Dobric, A. Isakovic, I. Markovic, V. Trajkovic, D. Bojovic, 1.
Arsic, Planta Med. 78 (2012) 415 (https://doi.org/10.1055/s-0031-1298172)

Available on line at www.shd.org.rs/JSCS/

(CC) 2022 SCS.



S326 TADIC et al.

4. A. Zugié, S. Pordevi¢, L. Arsi¢, G. Markovi¢, J. Zivkovié, S. Jovanovi¢, V. Tadié, Ind.

5.

Crop. Prod. 52 (2014) 519 (https://doi.org/10.1016/j.indcrop.2013.11.027)

1. Zizovic, D. Misic, V. Tadic, 1. Arsic, S. Petrovic, S. Jovanovic, J. Ivanovic, M. Stame-
nic, J. Asanin, S. Djordjevic, A. Zugic, S. Milovanovic, D. Runjaic Antic (Faculty of
Veterinary Medicine, University of Belgrade) WIPO (PCT) WO 2013100774 A1 (2013)
https://patents.google.com/patent/WO2013100774A1/en (assessed December 1, 2020).

Available on line at www.shd.org.rs/JSCS/

(CC) 2022 SCS.





