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Experimental Section

S1: Extraction and chemical characterization of MT-EO

The aerial parts of M. torresiana (Figure S1) were hydrodistilled for 3 h using Clevenger
equipment to extract the essential oil. The oil was dried using anhydrous sodium sulfate and
kept at 4 °C until analysis.

The GC/FID analysis was performed using the Agilent 7890A gas chromatographer,
which uses an HP-5MS 30 m x 0.25 mm silica column and 0.25 m fixed phase. The Agilent
7890A was equipped with an Agilent 5975C mass detector and a non-polar HP-5MS column
for GC/MS analysis. The oven temperature was initially set at 60 °C, maintained for 1 minute,
then increased to 230 °C at a rate of 5 °C per minute and held for 14 minutes. The injection of
helium carrier gas was performed at a flow rate of 1.3 mL/min with a split ratio of 50:1. The
injector and the ion source were programmed at temperatures of 250 °C and 240 °C,
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respectively. The conditions for mass spectrometry were as follows: electron impact ionization
mode at 70 electron volts with a mass range of 50-550 m/z. MT-EO component was identified
using a comparative analysis of its mass spectrum with those present in the NIST and Wiley
libraries, as well as through a comparison of its retention index (relative to C7-Cso n-alkanes)
with the standard RI provided in the literature [1-4]. Additionally, the chromatogram profile of
MT-EO is shown in Figures S2 and S3.

S2: Antibacterial activity of MT-EO

The antibacterial capabilities of MT-EO were assessed against four bacterial strains using
established methods [5]. In order to ascertain the MIC of MT-EO, the bacterial cultures were
diluted to a concentration of 10° CFU/mL and mixed with various twofold dilutions of MT-EO
that were prepared in a 2% dimethylsulfoxide solution. These mixtures were then transferred to
a 96-well plate. The MIC of MT-EO was identified as the lowest concentration to inhibit
bacterial growth after incubation of the plate at 37 °C for 24 hours, using TTC as an indicator.

To determine the MBC of MT-EO, 100 pL of a colorless solution from the MIC plates
were transferred onto MH agar and kept for another 24 hours in incubators at 37 °C. The MBC
was determined to be the lowest concentration of MT-EO where no bacterial growth appeared
on the agar plates.

S3: Synergistic effect of MT-EO with traditional antibiotics

The antibacterial interaction of MT-EO combined with conventional antibiotics was
assessed using the checkerboard method in 96-well plates based on the results obtained from
the antibacterial activity assay [6]. In summary, a series of 50 pL of twofold serial dilutions of
MT-EO was added sequentially along the rows, while the antibiotic was diluted sequentially
along the columns of a 96-well microtitre plate, respectively. The concentration in the wells
varied from 1/64 to 4 times the MIC. Then, 100 pL of standardized bacterial inoculum,
approximately 1 x 10® CFU/mL, was introduced into each well and incubated at 37 °C for 24
hours. The FICI, representing the synergistic effects of MT-EO and antibiotics, was calculated
with the following formula:

MIC of EO in combination MIC of antibiotic in combination
MIC of EO alone MIC of antibiotic alone

FICI =

If FICI < 0.5, the results were regarded as synergistic [7].
Figure S1: Cytotoxicity of MT-EO

Four cancerous human cell lines (HCT-116, A-549, HepG2, and MCF-7) and one normal
human cell line LO2, were cultured in RPMI 1640 medium supplemented with 2 mM glutamine,
10% fetal bovine serum, 100 unit/mL streptomycin, and 100 units/mL penicillin.

The cytotoxic effects of MT-EO were assessed using an MTT-based assay [8]. In 96-well
microtitre plates, cells were incubated for 24 hours at a density of 5 x 10* cells per well. The
cell lines were subsequently exposed to varying concentrations of MT-EO for 24, 48, and 72 h.
MTT was added to all wells and left for 4 hours to produce formazan. The formazan was
dissolved in 150 pL of DMSO. The measurement of absorbance was conducted at 570 nm. Cell
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growth in the control group, which received neither essential oil nor doxorubicin treatment, was
considered to be at 100%. The results are quantified as ICso values, which represent the
concentration at which cell growth is inhibited by 50%. The selectivity indices were calculated
by dividing the 1Cso values (48 h) of LOZ2, indicative of non-cancerous cells, by the 1Cso values
(48 h) of the cancer cells.

S4: Antioxidant capacity of MT-EO

The antioxidant capacity of MT-EO was evaluated by quantifying its ability to scavenge
DPPH and ABTS radicals, and its ferric-reducing antioxidant power (FRAP) [9].

The assay for DPPH radical scavenging activity was conducted using a modified well
plate assay. In a 96-well plate, 50 pL of different concentrations of essential oil and 150 pL of
DPPH solution (0.05 mg/mL) were added to each well, except for the blank test wells. A 200
uL methanol solution was added to the control test well. The solutions were incubated for 6 h
in the dark after shaking the solutions for a minute. The samples were analyzed for absorbance
at 517 nm with a 96-well microplate reader. Butylated hydroxytoluene (BHT) and Trolox served
as the standard reference materials. The percentage of DPPH radical scavenging was calculated
using the following formula:

Scavenging (%) = [1 = (Asample — Ablank)/(Acontrol = Ablank)] % 100

The absorbance of Asmplc 1s represented by the sample; the absorbance of Apank is
represented by the blank; and the absorbance of Acontrol 1s represented by the control.

ABTS™ scavenging assay: A stock solution containing 7 mM ABTS and 2.45 mM
potassium persulfate was prepared and allowed to stand for 16 hours at room temperature in the
dark. ABTS solution was diluted with PBS to approximately 0.700 (£0.02) absorbance at 734
nm. MT-EO was diluted to appropriate concentrations in methanol. 150 pL of ABTS solution
and 50 pL of different concentrations of MT-EO were mixed in a 96-well plate. The absorption
rate was determined at 734 nm after 30 minutes of incubation in the dark at room temperature.
The same formula used for DPPH was also used to calculate the scavenging effect of ABTS™.

To conduct the FRAP test, the FRAP reagent was prepared by combining acetate buffer
(0.3 M, pH 3.6), TPTZ solution (10 mM) in HCI (40 mM), and FeCl; (20 mM) at a ratio of
10:1:1. Subsequently, FRAP reagent (180 ul) was mixed with 20 pL of MT-EO (at
concentrations varying from 0.075 to 0.5 mg/mL) in a 96-well plate and incubated at 37 °C for
30 minutes in the dark. A volume of 180 uL of the FRAP reagent was combined with 20 uL of
methanol, which served as the blank. The absorbance was measured at 593 nm. The iron-
reducing antioxidant capacity of MT-EO using Trolox was measured using a calibration curve
created by linear regression. The antioxidant capacity was calculated in umol Trolox/g using
the Trolox equivalent antioxidant capacity method.

S5: Statistical analysis

The data was analyzed using IBM SPSS version 29.0 and GraphPad Prism 9.0. Results
were considered statistically significant at p < 0.05 using the Student's t-test. Every experiment
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was performed in triplicate.
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Figure S2: The aerial parts of M. forresiana
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Figure S3: GC/MS Chromatogram of the M. torresiana essential oil
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Figure S4: Gas chromatogram of the M. forresiana essential oil
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