Supplementary Materials

Phytochemical analysis

Total phenolics (TP) content

TP content was measured using the Folin-Ciocalteau reagent and gallic acid as standard as described
by Slinkard and Singleton [1]. The extract samples (0.5 mL) and 2 mL of sodium carbonate (75 g. L")
were added to 2.5 mL of 10% (v/v) Folin-Ciocalteau reagent. After 30 min of reaction at room
temperature, the absorbance was measured at 765 nm using a spectrophotometer (model UV-vis thermo
Biomate 3). Tests were carried out in triplicate and results were expressed as milligrams of gallic acid

equivalents per gram of dry weight of herbal mass (mg GAE/g aw).

Total flavonoids (TF) content

TF content was determined using the aluminium chloride colorimetric method as described by Ahn et
al. [2]. Briefly, 0.5 mL of 2% AlCls-ethanol solution was mixed with 0.5 mL of extract samples or
standard. After 1 h at room temperature, the absorbance was measured at 420 nm. Quercetin was used
as standard for the construction of calibration curve. Tests were carried out in triplicate and results were

expressed as milligrams of quercetin equivalents per gram of dry weight of herbal mass (mg QE/g aw).

In vitro antioxidant activities

DPPH radical scavenging assay

The DPPH: free radical scavenging activity was performed according to the method of Brand-Williams
et al. [3] with some modifications. Briefly, 50 puL of extract samples at different concentrations (0.1-1
mg/mL) were added to 1950 uL of 60 uM DPPH ethanol solution. The mixture was shaken vigorously
and allowed to stand in the dark for 30 min at room temperature. Absorbance was recorded at 517 nm.

The DPPH radical scavenging capacity (%) was calculated using the following formula:

A
DPPH scavenging effect (%) = (1 - A—0> x 100
1

where Ao is the Absorbance of the control A: is the absorbance of the extract samples or standard.
Ascorbic acid was used as positive control. All determinations were performed in triplicate (n = 3). The
half-maximal inhibitory concentration (ICs0) was calculated as the concentration of extract causing a

50% inhibition of DPPH radical and expressed as the mean * standard deviation (SD) in mg/mL.

ABTS scavenging activity

ABTS* scavenging activity was carried out as reported by Dorman and Hiltunen [4]. ABTS and
potassium persulphate were dissolved in distilled water to make the final concentration of 7 mM and
2.45 mM, respectively. ABTS* produced by addition of both solutions in 1:1 ratio was then incubated at
room temperature for 12-16 h in the dark. The resultant intensely colored ABTS* solution was adjusted
with ethanol to an absorbance of 0.7 = 0.02 at 734 nm before usage. Twenty microliters of extract samples
or ascorbic acid (as reference standard) at different concentrations (0.1-1 mg/mL) was added to 1980 pL
of ABTS+ solution and allowed to react for 6 min. Absorbance was measured at 734 nm against a blank
(ethanol). The ABTS+ scavenging capacity was calculated as:

ABTS* scavenging effect (%) = (1 - IZ—O) x 100

1
where A, is the Absorbance of the control A, is the absorbance of the extract samples or standard. All

determinations were performed in triplicate (n = 3). The ICso values were calculated and expressed as



the mean + SD in mg/mL.

Hydrogen peroxide (H202) scavenging activity

The ability of CEE/fractions and standard (ascorbic acid) to scavenge hydrogen peroxide was
determined according to the method of Ruch et al. [5]. Solution of hydrogen peroxide (40 mM) was
prepared in phosphate buffer (0.1 M, pH 7.4). The extract simples or standard (1.2 mL) at different
concentrations (0.1-1 mg/mL) were added to the hydrogen peroxide solution (0.6 mL,). A control was
prepared containing only H>O2. After 10 min of incubation in the dark, the absorbance of hydrogen
peroxide at 230 nm was determined against a blank solution containing phosphate buffer without
hydrogen peroxide. The percentage of hydrogen peroxide scavenging of samples was calculated

according to the following equation:

A
H,0, Scavenging effect (%) = (1 - A—O) x 100
1

where A is the absorbance of the control, and A; is the absorbance in the presence of the extract samples
or standard. All determinations were performed in triplicate (n =3). The ICso values were calculated and

expressed as the mean + SD in mg/mL.

Reducing power assay

The reducing power of the extract was evaluated according to Oyaizu [6]. Briefly, 0.5 mL of samples
solution at different concentrations (0.1-1 mg/mL) were mixed with 2.5 mL of 0.2 M phosphate buffer
(pH 6.6) and 2.5 mL of 1% (w/v) solution of potassium ferricyanide [KsFe(CN)s]. The mixture was
incubated at 50 °C for 20 min. After incubation, 2.5 mL of 10% (w/v) trichloroacetic acid (TCA) solution
was added to the mixture and centrifuged at 3,000 g for 10 min. The upper layer (2.5 mL) was mixed
with 2.5 mL distilled water and 0.5 mL of 0.1% (w/v) ferric chloride (FeCls). The absorbance was
measured at 700 nm. Increase in absorbance of the reaction mixture indicated reducing power. The
sample concentration providing 0.5 of absorbance (ECso) was calculated from the graph of absorbance
at 700 nm against the simple concentrations. The analyses were done in triplicate (n=3). Ascorbic acid

was used as positive control.

Total antioxidant capacity (Phosphomolybdenum assay)

The assay was performed using the method applied by Trabelsi et al. [7]. Briefly, extract samples (0.1
mlL) at different concentrations (0.1-1 mg/mL) were added to 1 mL of the reagent solution (containing
0.6 M sulfuric acid, 28 mM sodium phosphate and 4 mM ammonium molybdate), and the tubes were
incubated at 95 °C for 90 min in a water bath. After the mixture was cooled, solution absorption was
measured at 695 nm against a blank. The sample concentration providing 0.5 of absorbance (ECso) was
calculated from the graph of absorbance at 695 nm against the simple concentrations. The higher
absorbance value indicates the greater antioxidant activity. The analyses were done in triplicate (n=3).

Ascorbic acid was used as positive control.

B-Carotene blanching inhibition assay

The lipid peroxidation inhibitory of E. fragilis CCE/fractions was determined in [3-carotene bleaching
model system according to the procedure proposed by Tepe et al. [8]. In brief, 1 mL of 3-carotene
solution (0.5 mg/mL chloroform) was added into linoleic acid (25 pL) and 200 mg tween-40 emulsifier
and vortexed for 1 min. Then the chloroform was evaporated from the mixture using a vacuum

evaporator. The resulting mixture was diluted with 100 mL distilled water and vigorously agitated.



Aliquots of the reagent (2.5 mL) were then dispensed into a series of test tubes containing 350 uL extract
samples or BHT (0.1 to 1 mg/mL). Immediately after reagent addition, the zero-time absorbance was
measured against a blank (490 nm), which contained an emulsion without (3-carotene. Next, the tubes
were placed in a water bath (50 °C) to induce autoxidation, and the absorbance was recorded 120 min

after incubation. B-Carotene blanching inhibition (%) was calculated using the following equation:

P Ao — A
B — Carotene blanching inhibition (%) = |1 —|———— ]| X 100

Ay — A
where A, and Aj are the zero-time absorbance (t = 0) for test and control sample, respectively, and A,

and A{ are the absorbance read after incubation (t = 120 min) of test and control samples, respectively.

The ICso values were calculated and expressed as the mean + SD in mg/mL.

Antiglycation activity

BSA-Glucose glycation model

The inhibition of protein glycation on the BSA-Glucose model (BSA-Glu) by the CEE and its fractions
was determined by the method of Adisakwattana et al. [9]. Bovine serum albumin (BSA, 10 mg/mL, in
20 mM phosphate buffer, pH 7.4, 5 mL) containing 0.1% (w/v) sodium azide was pre-incubated with
extract samples dissolved in phosphate buffer (20 mM, pH 7.4, 2.5 mL) for 10 min at room temperature
(20 °C). 0.5 M glucose solution (5 mL) was added to the reaction mixture. The reaction mixture without
glucose was used as a blank solution. The mixtures were incubated in dark at 37 °C for 15 days. At the
end of incubation period, samples were dialyzed for 24 h against the same buffer to remove unbound

glucose present in solution. Samples were stored at -20 °C for further use.

Fluorometric analysis of AGEs
AGEs formation was measured using a spectrofluorometer (RF-5301, Shimazdu, Japan), with an
excitation wavelength of 370 nm and an emission wavelength of 440 nm. Percent inhibition was
calculated using the following Eq. (7):

FlI, — FI;

AGEs inhibition (%) = { -————] X 100
Fl, — FI,
Where Flg, Fl; and FI,, are fluorescent intensities of glycated sample, treated sample and native

BSA sample respectively.

Spectroscopic analysis
The ultraviolet absorption spectra of native and glycated BSA samples were recorded in the wavelength
range 250-400 nm on thermo Biomate 3 UV—vis spectrophotometer. Hyperchromicity at 280 nm was

calculated using the following equation:

0D, — 0D,
Hyperchromicity (% ) at 280 nm = oD, x 100
g

Where 0D, and OD,, are optical density at A 20 of glycated and native BSA sample respectively.

Determination of protein carbonyl content

The level of carbonyl group in glycated BSA was slightly modified according to Levine’s method [10].
Concisely, 100 uL of glycated BSA was mixed with 400 uL of 10 mM 2,4-dinitrophenylhydrazine
(DNPH) in 2.5 M HCI. After incubation for 60 min at room temperature, glycated BSA was then
precipitated using 500 UL of 20% (w/v) trichloroacetic acid (TCA), left on ice for 5 min, and centrifuged
at 10,000g for 10 min at 4 °C. The protein pellet was washed 3 times by 500 uL of 1:1 (v/v) ethanol: ethyl

3



acetate solution. The final protein pellet was re-suspended in 250 uL of 6 M guanidine hydrochloride.
The absorbance was read at 370 nm. The protein carbonyl group of each sample was calculated by using
absorption coefficient (¢ = 22,000 M-lcm). The protein carbonyl content was expressed as nmol

carbonyl/mg of protein.

Determination of thiol group

The level of thiol group in glycated BSA was determined using the Ellman’s assay, with minor
modifications [11]. 100 uL of glycated BSA was mixed with 300 uL 0.2 M Tris buffer (pH 8.2) and 20 uL
of 0.1 mM 5,5'-Dithiobis-(2-Nitrobenzoic Acid) (DTNB). The mixture was brought to 1 mL with 0.58 mL
of absolute methanol. Color was developed for 15 min and the reaction mixtures centrifuged at 3000g
at room temperature for 15 min, and the absorbance was measured at 412 nm. The level of thiol group
was calculated by using the extinction coefficient of the DTNB (e = 13,600 M-'cm). The level of thiol

group was expressed as nmol/mg of protein.
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