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Materials and methods 
Bacteriolysis assay 

The effect on cell walls was evaluated using the method described previously [1]. S. 
aureus cells were inoculated in 10 mL MHB with incubation at 37°C for 18h. the bacterial 
cells were harvested by centrifugation at 10,000 rpm for 5 min at 4°C. Resuspension was 
conducted with sterile normal saline to adjust the concentration up to approximately 108 
CFU/mL. The inocula were treated with Gly at different concentrations (MIC, 2MIC, and 
4MIC) alone and in combination with Nor. The suspensions were thoroughly vortexed 
and observation was carried out by taking OD at 620 nm at different intervals of time—0, 
4, 8, 16, and 24 h—and then we proceeded with agitation and incubation at 37°C.  

DPPH (1, 1-diphenyl 2-picryl hydrazyl) assay 
The DPPH radical scavenging activity of Gly and GlyNor was determined spectro-

photometrically [2]. Different concentrations of Gly and GlyNor were incubated with 
DPPH for 30 min at 37°C. The decrease in DPPH absorption at 517 nm was measured 10 
min later. Ascorbic acid was used as a standard. The experiments were conducted in trip-
licate.  

FRAP (Ferric ion-reducing antioxidant power) assay 
A FRAP assay was conducted by following the method described earlier [3]. Freshly 

prepared stock solutions of acetate buffer (300 mM): TPTZ (10 mM): FeCl3.6H2O (20 mM) 
were used. The working suspension was mixed with FRAP solution and incubated at 37°C 
for 30 min. The percentage of reduction was observed after the treatment of Gly and Gly-
Nor at different concentrations. The percentage reduction was measured at 593 nm. The 
experiment was performed in triplicate.  

SOD (Superoxide dismutase) assay 
The estimation of the superoxide radical scavenging activity was measured accord-

ing to the method described previously [4]. A reaction mixture was prepared using 2 mM 
riboflavin, 12 mM EDTA solution, and 75 mM NBT and methanol. This reaction mixture 
was diluted in 50 mM phosphate buffer. The inhibition of NBT reduction was observed 
after the treatment of Gly and GlyNor. The scavenging activity was observed by measur-
ing the absorbance at 560nm using a spectrophotometer. The assay was run in triplicate. 

Results and Discussion 
Bacteriolysis assay 

Bacteriolysis assays are mainly performed to evaluate the effect of antibacterial 
agents on bacterial cell walls, wherein the decrease in absorbance at 620 nm indicates cell 



wall damaging potential. Intact cells will give higher absorbance [1]. The Gly-treated bac-
terial cells generated high OD values up to 8 h of treatment and subsequently decreased 
up to 24 h of treatment in comparison to their respective untreated control (Figure S1). 
Although several antibacterial phytomolecules have been reported to possess bacterial 
cell wall damaging potential, many others either did not exhibit effects on cell wall or 
showed unusual observations [5, 6]. 

 
Figure S1. Effect of various concentrations of Gly on cell wall. Gly alone and in combination with 
Nor at different time intervals. Data are expressed as mean ± SEM. 

Antioxidant property of Glycyrrhizin 
Gly was also evaluated for its antioxidant activity and it was observed that it exhib-

ited free radical-scavenging effects at lower concentrations of 1/16MIC, 1/8MIC, 1/4MIC, 
and 1/2MIC. Antioxidant activity was also evaluated in combination with Nor. Gly was 
evaluated for its antioxidant potential using a DPPH assay. It was observed that percent-
age reductions of 4.21%, 17.31%, and 15.34% were observed at 1/16MIC, 1/8MIC, and 
1/4MIC, respectively. GlyNor showed 19.42% percent reduction at 1/4MIC, whereas ascor-
bic acid, a positive control, showed 27.74% reduction at 100µg/ml (Table S1). In the FRAP 
assay, a dose-dependent effect was observed in the case of Gly’s reducing ability at values 
of 5.78%, 17.12%, 13.26%, and 11.43% at 1/16MIC, 1/8MIC, 1/4MIC, and 1/2MIC concen-
trations, respectively, whereas for GlyNor, this it was found to be 17.51% at 1/4MIC. In 
the case of the positive control, ascorbic acid, the reducing ability was observed to be 
19.68% at 100 µg/ml (Table S1). For the SOD assay, in the case of Gly alone, the inhibition 
was observed to be 5.49%, 11.41%, and 9.57% at 1/16MIC, 1/8MIC, and 1/4MIC, respec-
tively. The inhibition of 9.68% was observed in the case of GlyNor, whereas, in the case of 
the ascorbic acid positive control, an inhibition of 30.52% was observed at 100µg/ml (Table 
S1). 

Table S1. Antioxidant activity of Gly (percent inhibition). 

Concentration DPPH assay FRAP assay SOD assay 
1/16MIC 4.21 ± 1.03 5.78 ± 1.50 5.49 ± 1.2 
1/8MIC 17.31 ± 1.0 17.12 ± 1.20 11.41 ± 1.0 
1/4MIC 15.34 ± 1.12 13.26 ± 0.78 9.57 ± 1.04 
1/2MIC 6.78 ± 1.07 11.43 ± 0.64 7.50 ± 1.2 
GlyNor 19.42 ± 1.0 17.51 ± 1.20 9.68 ± 1.0 

Ascorbic acid 27.74±1.15 19.68±1.02 30.52 ± 1.1 
Data represented as mean ± SEM. 
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