Spray-dried Celtis iguanaea (Jacq.) Planch (Cannabaceae) extract: Building evidence for its therapeutic potential in pain and inflammation management
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Supplementary Material

1. Analytical standardization of the spray-dried Celtis iguanaea hydroethanolic leaf extract (SDCi)
1.1. Determination of total phenolics content (TPc)
[bookmark: _Hlk189222915]TPc was determined using the Folin-Ciocalteu method [1] adapted to 96-well microplates. An analytical standard of gallic acid was dissolved in ethanol (70% INPM) to obtain the stock solution (400 µg/mL) used to construct the analytical curve. An aqueous solution of Na2CO3 (100 mg/mL) was used as an alkalizing agent. The Folin-Ciocalteu reagent was diluted in water in a 1:2 ratio.
To obtain the analytical curve (10, 20, 40, 80, 120 and 200 µg/mL), aliquots of the stock solution were diluted to 1 mL in polymeric microtubes with ethanol (70% INPM), and the set was homogenized in a vortex. ESCI was dissolved in ethanol (70% INPM) to 5 mg/mL in a volumetric flask.
Aliquots (25 µL) of the gallic acid or SDCi working solution, 200 µL of water and 25 µL of the Folin-Ciocalteu reagent solution were added to each well of the microplate. After homogenizing and incubating the microplate for 5 min in the dark, 25 µL of the Na2CO3 solution was added. The set was homogenized again and incubated for a further 60 min in the dark at room temperature. The absorbances were determined at 725 nm in a Power Wave XS2 Biotek microplate reader (Marshall Scientific, Hampton, NH, USA). The experiments were carried out in independent triplicates, and the results expressed as mean ± standard deviation (SD). TPc was calculated using Equation S1:
                        (S1)
Wherein: CP is the phenolic concentration obtained using the standard curve (µg/mL); C is the SDCi solution concentration (5 mg/mL); Mc is the moisture content of SDCi (i.e., 9,9 ± 0,34 %); and L is the theoretical leucine content in the SDCi(i.e., 45 %).

1.2. Determination of total flavonoids content (TFc)
[bookmark: _Hlk189222900]TFC was determined using the AlCl3 method [2]. An analytical standard of rutin was dissolved in ethanol (70% m/m) to obtain the stock solution (100 µg/mL) used to construct the analytical curve.  An aqueous solution of AlCl3 (20 mg/mL) was used as the chromogenic reagent.
To obtain the analytical curve (1.25, 2.5, 5, 10, 15, 20 and 25 µg/mL), aliquots of the stock solution were diluted to 2.5 mL in a test tube with ethanol (70% m/m), and the whole was homogenized in a vortex. The ESCI was dissolved in ethanol (70% m/m) to 5 mg/mL in a volumetric flask.
Aliquots (500 µL) of the AlCl3 solution, 100 µL of the rutin or SDCi working solutions and 1.9 mL of ethanol (70% m/m) were added to test tubes. After homogenizing and incubating in the dark for 45 min at room temperature, the absorbances were measured at 425 nm in a Nova 1600UV spectrophotometer (Nova Instruments, Piracicaba, SP, Brazil). The experiments were carried out in independent triplicates and the results were expressed as mean ± SD. TFc was calculated using Equation S2:
                          (S2)
Wherein: CF is the flavonoid concentration obtained using the standard curve (µg/mL); C is the SDCi solution concentration (5 mg/mL); Mc is the moisture content of SDCi (i.e., 9,9 ± 0,34 %); and L is the theoretical leucine content in the SDCi (i.e., 45 %).

1.3. Determination of total phytosterols content (TPSc)
[bookmark: _Hlk189222879]TPSc was determined using the Liebermann-Burchard method (Araújo et al., 2013a). An analytical standard of β-sitosterol was dissolved in chloroform to obtain the stock solution (10 mg/mL) used to construct the analytical curve. The Liebermann-Burchard reagent was prepared by pouring 50 mL of acetic anhydride into an amber flask in an ice bath and, after 30 min, 5 mL of sulfuric acid was carefully added to the acetic anhydride.
To obtain the analytical curve (5, 30, 55, 80, 105, and 130 µg/mL), aliquots of the stock solution were diluted to 2.0 mL in a test tube with chloroform, and the whole was homogenized in a vortex. SDCi was dissolved in chloroform to 5 mg/mL.
Aliquots (200 µL) of the working solutions of β-sitosterol or SDCi, 1.8 mL of chloroform and 500 µL of Liebermann-Burchard reagent solution were added to test tubes. After homogenizing and incubating in the dark for 5 min at room temperature, the absorbance was measured at 625 nm using a Nova 1600UV spectrophotometer (Nova Instruments, Piracicaba, SP, Brazil). The experiments were carried out in independent triplicates, and the results are expressed as mean ± SD. TPSc was calculated using Equation S3:
                        (S3)
Wherein: CPS is the phytosterol concentration obtained using the standard curve (µg/mL); C is the SDCi solution concentration (5 mg/mL); Mc is the moisture content of SDCi (i.e., 9,9 ± 0,34 %); and L is the theoretical leucine content in the SDCi(i.e., 45 %).

2. Assessing the antioxidant capacity of SDCi
2.1. Spectrophotometric analysis
[bookmark: _Hlk189226229][bookmark: _Hlk189226249]The 2,2-diphenyl-1-picrylhydrazyl (DPPH·) stable free radical scavenging method was used to assess the reducing capacity of the SDCi [4], being adapted for use in 96-well microplates as previously reported (Araújo et al., 2013b). The SDCi was diluted with ethanol (70% m/m) in a volumetric flask to 1, 10, 100, 250 and 500 µg/mL. The DPPH- solution (20 µg/mL) was prepared in ethanol (70% m/m).
In each well of the microplate, 75 µL of the sample was pipetted, 150 µL of the DPPH· solution in the wells referring to the experiment, and 150 µL of ethanol (70% m/m) in the wells referring to the blank. After incubation for 30 min at room temperature and protection from light, the absorbances were checked at 517 nm in a Power Wave XS2 Biotek microplate reader (MARSHALL SCIENTIFIC, HAMPTON, NH, USA). The experiments were carried out in independent triplicates and the results are expressed as mean ± SD. DPPH· inhibition (%) was calculated using Equation S4:
                (S4)
Wherein: Abssample is the absorbance of the sample solution; Absblank is the absorbance of the blank solution; and AbsDPPH is the absorbance of the DPPH· solution. The half-maximal inhibitory concentration, i.e. (IC50), is the concentration of extract capable of decolorizing 50% of the DPPH· solution was determined using the probits method based on nonlinear regression [6].

2.2. Electrochemical assays 
Evaluating the profile and kinetics of oxirreduction of SDCi was carried out by voltammetry. The apparatus used was an MSTAT 300 bipotentiostat/galvanostat (Metrohm Brasil Instrumentação Analítica Ltda, Contagem, MG, Brazil) integrated with NOVA 2.1® software. The equipment comprises a 3 mL monocompartmental electrochemical cell and a three-electrode system consisting of a carbon paste electrode as the working electrode, a platinum (Pt) wire as the counter electrode and the Silver/Silver Chloride/Saturated Potassium Chloride (Ag/AgCl/KClsat) electrode as the reference electrode.
Before each reading, five Cyclic Voltammetry (CV) cycles were performed to activate the surface of the working electrode at a scan rate of 100 mV/s. The experimental conditions for Differential Pulse Voltammetry (DPV) included a pulse of 2.6 mV, a scan rate of 10 mV/s and a potential range of 0.1 to 1.0 V; while Square Wave Voltammetry (SWV) used a pulse and frequency of 25 Hz, a scan rate of 50 mV/s and a potential range of 0 to 1.0 V. Both voltammetric tests were carried out with a pulse amplitude of 50 mV, using phosphate buffer solution (pH 7.0) as the electrolyte solution. The SDCi was solubilized in water at 1% (w/v).
The data generated was analyzed and processed using Origin 8® software (OriginLab, Northampton, Massachusetts, USA), which enabled the voltammograms to be drawn up. The electrochemical index (EI) was determined by summing the ratios between the anodic peak current (Ipa) and the anodic peak potential (Epa) of the peaks that appear in the DPV analysis [7]. It should be noted that the lower the Epa, the greater the electron donor capacity, and the higher the Ipa, the greater the amount of electroactive species [7].

Figura S1. Chromatographic and spectral profiles of the spray-dried Celtis iguanaea hydroethanolic leaf extract (SDCi)
[image: ]
Mobile phase: ultrapure water acidified with 0.1% (v/v) formic acid (solvent A) and acetonitrile (solvent B). Injection volume 4 μL; gradient elution mode (0-2 min - 3% B; 2-25 min - 3-25% B; 25-40 min - 25-80% B; 40-43 min - 80% B); flow rate 0.3 µL/min; C18 reverse phase column (150 mm x 2.2 mm, 2.6 μm, 100Å) maintained at 50oC; Detection: 240-800 nm and in positive and negative ion modes (m/z 120-1200 and collision energy 45-65 V). * Contaminants/solvent clusters appearing in the analyses

Figure S2. Differential pulse (a) and square wave (b) voltammograms of the spray-dried Celtis iguanaea extract
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