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Figure S1 (a-g): Full MS spectra and structures of peaks 6 (a), 9 (b), 11 (c), 17 (d), 25 (e), 26 (f), 27 (g).

100 407.09830

95

€O
o

o] (o]
o (4]
pl bl

-\.q
it

g o G =
o o g O

HO

Relative Abundance
W & Ao,
[4)] o (4] o

w
o

287.05594

] ]
o (4]
pec b e b b b b B b s L
(®]
T
o
XL
o
o

—
it

-
o

15.20544

5- 32008659 | | 45108792 57510431 815.205

4 19101917 [ L 787.10132 | 868.11737
[T T T T T

0 e e s e e e B s s B e e s L O B B B I

100 200 300 400 500 600 700 800 900 1000 1100
m/z



Relative Abundance

D G = ~N & @ L v o
GU‘IGUIGLHDU]?

= = NN W W B R O WU
o O oo o g o O
P b bern brorr bovce bevee beee b Do bveee P e e Do D b ey b

(%)
LIl

o

b)

421.07785

389.08780

305.06995
Ay

191.01918

558.10938

467.08289

603.09930

787.10138

100

200 300 400

dolun b
I I

500

oy lll L 1027.20227

1 1
T I | L | T T T 177 T 17 |
600 700 800 900 1000 1100
m/z

|
1200

T
1300



Relative Abundance

100—

©
4]

©
T

[as]
4]

@
(=]

=~J
o]

= =2 N N W W A A OO O AN
o g o 0 o o g o ;oo O o
Lo | T e i A e

%))

191.01923 291.01443

421.07767

OH HO OH

HO OH

OH OH O

447 15076

389.08636 559.10913

635.08954 843. 1.6351

1115.96387

o

100

T T

200

I T

1100

T T T 1T T7 T T T 7 T

600 T00

| LR L T
300 400 800 200 1000
m/z



Relative Abundance

100

(0)]
o
Ll

o
Leilinn

d)

197.04507

271.15491

N

447.09320

389.08783

319.04581

553.13470

583.14557

L

863.13257

705.24078

l89l5.19452 1015.14069

o

-
o

Lot bl
I I |

0]

200

l:lL A T L
300

600

|||L_|.|.IJ.LI I

L LI.L L b .
| 1 | T I
700

800
m/z

I
900

1000

-
1100



Relative Abundance

[ ]
o

259.02475

10| 174.95561

L

387.07230

OH

477.10382

72117780 831.14294 939.11407 1078.34509

0_ [L |LII.| I|||

100

[
200

A b
! [

300

L _l..l.J...lul-..nL
I || |

l 567.17194
I g

|LI|IJ.
| I

400 500 600

R Y
L L

700

I
800

m/z

I
900

1000

I
1100

1200



Relative Abundance

-

e o o

o ?
LIl

o
[#)]

-3

= (e}
= =
Lo b b by

=T
Leild

537.08264

f)

461.21814
174.95549 387.07224

626.98022 719.19928

875.37140

1075.17395

100

VRS U |
T | 1 I I T
200

300 400 500

600 700

ek s b .
[T T T T T

800
miz

:
N Y I S O B O B B B

900

1000 1100

1200

1300



Relative Abundance

100 577.13556

o o © W
o o o O

g o @ o 9~ 9~
o g O O w
b b e b by

N
(4]

OH

S
T

%] )] w [F%]
(=TS ) BN = B )
el b b borec e b

311.16873

387.07233

343.08240

—_

191.10733

—_
(= ¢ N = BN ¢

160.84146 | 201 14967 363.12393 45129175
' - 567.29443

235.92598 30107156 | | | || | 417.30127 N 49512064 240
I it Ll I kol do S T TR A

L N L1 ol " L !

(ARARLARARE T ALRMRERRN AR RARR LR LR L RAE RS LR ELALN LA AR LSS AR AN LARRN LR AR

200 250 300 350 400 450 500 550
m/z



N

00O NO U bW

HO
HO O (¢] O OH HO OH O (¢]
L, O
o o

o O
Peak 25: C3H,O4" Peak nd: C|3HyOq4"
Bellidin Maclurin

HO

OH
on HO oH O
e
—_—
HO o o
oH OH

Peak nd: C;¢H 9O~

l red

OH
OH O OH OH O +H,0 oH
O +glu

H
oH OH

Peak nd: C3HyO5 Peak 6: C,oH 400"

Iriflophenone Iriflophenone-3-C-glucoside

+ gallic acid

Peak 4: C;H;505"

HO OH
IO
HO
OH © O (@]
o
OH
HO OH

Peak 9: CrsH,30,4

Iriflofenone 3-C-(2-O- Galloyl) D-glucoside

l + gallic acid

OH HO OH OH
oI
HO
-0

o o O
(o] (e}
OH
HO HO OH
OH
HO

Peak 14: C33H,,0,5°

HO

OH ©OH
Peak 11: CoH ;0"

mangiferin

l + gallic acid
HO

:

OH OH

Peak 13: Cp4H,,0,5

Mangiferin-6-O"-gallate
HO l -OH
HO o
HO o HO o OH
o
HO
oH OH © O

Peak 12: C,4H, 04

Dehidro- Mangiferin-6-O"-gallate

Iriflophenone-3-C-(2,3-di-O-galloyl)-D-glucoside

Figure S2. Biosynthetic relationship among the benzophenones detected in mango leaf extract (MLE).

The shikimate biosynthetic pathway led to maclurin, (Figure S2) which suffer cyclation to bellidin peak 25.
Bellidin, can react by carbon—carbon coupling reactions of the activated ortho position of its 1,3 biphenol moiety
with a glucose, to form mangiferin, peak 11. One galllic acid can be added to glucosa moiety of the later, to form
peak 13, which loses an OH moiety to give peak 12. Another phenolic derivative, iriflophenone, can be also C-
glycosilated to form peak 6, which in turn reacts with a gallic acid molecule to form peak 9, and this, in turn, forms
peak 14 by esterification of an alcohol of the glucose moiety with a gallic acid molecule (Figure S2).
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Material and Methods:

1. Determination of antioxidant activity

1.2. Determination of the total phenolic content (TPC)

The TPC of mango leaf extract (MLE) was determined according to the procedure reported previously [8] with
some modifications. The method uses gallic acid as a reference standard. Briefly, 30 uL of sample was mixed with 150
uL of 10% Folin-Ciocalteu reagent (v/v). After 4 minutes, 120 pL of 7% sodium carbonate solution (w/v) was added,
followed by 2 hours of reaction at room temperature. The absorbance of the mixture was measured at 760 nm in a
microplate reader spectrophotometer (accuSkan GO UV/Vis; Fisher Scientific; PA USA). The TPC value was expressed
in micrograms of Gallic Acid equivalents (ug GAE). All measurements were performed in triplicate.

1.3. DPPH Scavenging activity

The free radical scavenging capacity of the extract was determined by DPPH assay as previously described [9] with
some modifications. From the different dilutions of the lyophilized extract, 12.5 pL were taken and 300 pL of the 0.1
mM DPPH reagent was added; In addition, a control (39.4 ug/mL of DPPH) and a blank were prepared. It was protected
from light with aluminum foil and allowed to stand for 15 minutes. The stock solutions of DPPH were serially diluted
in 96-well microplates to final concentrations of 0.8, 0.6, 0.4, 0.2 and 0.1 mM to perform a standard curve. The
absorbance readings were then performed at 517 nm in a microplate reader spectrophotometer (accuSkan GO UV/\Vis;
Fisher Scientific; PA USA). The DPPH value was expressed in micrograms of Trolox equivalents (ug TE). All
measurements were performed in triplicate.

1.4. Test of species reactive to 2-thiobarbituric acid (TBARS)

Egg yolk homogenates were used as a lipid-rich medium, according to the method previously reported [10]. Initially,
500 pL of this 10% (w/v) tissue homogenate and 100 uL of sample solutions to be tested were added. It was made up to
1 mL with distilled water, and 50 pL of AAPH solution (0.07 M) was added to induce lipid peroxidation. Then 1.5 mL
0f 20% TCA (pH 3.5) and 1.5 mL of 0.8% TBA (w/v) in 1.1% DDS solution (w/v) were added and the resulting mixture
was vortexed and then heated at 95 °C for 60 minutes. It was then cooled to 2 °C, then 5 mL of n-butanol was added to
each tube, vortexed and centrifuged at 3000 rpm for 10 minutes. The absorbance of the upper organic layer was measured
at 532 nm. The calibration curve was performed with 1,1,3,3-tetraethoxypropane or malondialdehyde (MDA). In the
case of the control, the same procedure was followed with the replacement of distilled water (100 pL) instead of the
sample. The TBARS value was expressed in nanomoles of malondialdehyde (nM MDA). All measurements were
performed in triplicate.

1.5. Ferric reduction antioxidant power test (FRAP)

It was performed according to the procedure reported previously [11] with slight modifications. Stock solutions of
300 mM acetate buffer (pH 3.6), TPTZ solution (2,4,6-tris (2-pyridyl)-s-triazine) 10 mM in 40 mM HCI and an aqueous
solution of FeCls;x6H,0 were prepared 20 mM The FRAP reagent was prepared by mixing 25 mL of acetate buffer, 2.5
mL of TPTZ solution and 2.5 mL of FeClsx6H,0 solution (10:1:1, v/v/v), then incubated at 37 °C before each test.
Briefly, 25 pL of sample was incubated with 175 pL of FRAP reagent in a 96-well plate for 30 minutes in the dark and
the absorbance was measured at 593 nm in a microplate reader spectrophotometer (accuSkan GO UV/Vis; Fisher
Scientific; PA USA). The FRAP Value was expressed as micrograms of Trolox equivalents (ug TE), all measurements
were performed in triplicate.

1.6. Radical uptake activity test (ABTS)

It was performed based on the method previously described [12] with some modifications. Initially the ABTS reagent
was diluted in water to a concentration of 7 mM. The ABTS radical cation (ABTS™) was produced by reacting the ABTS
stock solution with 2.45 mM potassium persulfate (K2S,0s) in a volume ratio of 1:1, and then incubated in the dark at
room temperature for at least 12-16 hours. The ABTS stock solution was diluted with ethanol to obtain an absorbance
of 0.710 £ 0.050 at 734 nm. 10 pL of diluted sample was mixed with 300 uL of ABTS * reagent at room temperature,
and the absorbance of the mixture at 734 nm was determined after 4 min in a microplate reader spectrophotometer
(accuSkan GO UV/Vis; Fisher Scientific; PA USA). The ABTS value was expressed as micrograms of Trolox
equivalents (ug TE), all measurements were performed in triplicate.
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2. Intestinal reactivity experiments

2.1. Effect on the basal tone of rat ileum.

The effect on the basal tone was evaluated by cumulative concentration-response curves for the lyophilized MLE at
various concentrations (0.1, 1, 10, 100 and 1000 pg/mL) with an administration interval of 5 minutes.

2.2. Spasmolytic effect in pre-contracted rat ileum

Knowing previously that musculotropic spasm can be simulated with barium chloride solutions while
neurotropic spasm with acetylcholine solutions, the effects of BaClz (80 mM) and ACh (10-° M) using a single dose
regimen with a pre-incubation time of 10 minutes or until the generation of a stable contractile plateau (plateau)
was achieved. Then, each concentration of MLE (0.1, 1, 10, 100 and 1000 pg/mL) was approximately 5 minutes in
contact with the tissue.

2.3. Antispasmodic effect in the dose-response curves of acetylcholine

In a series of experiments with the presence and absence of MLE performed an initial contraction with ACh
increasing doses (101 to 104 M) at 5 min intervals between each dose, the tissue was then washed (4-5 times) and
returned to its initial tension of 1 g. Subsequently, pre-incubation was performed with MLE (100 pg/mL) for 20
minutes, and subsequent contraction with ACh in increasing doses (1010 to 10+ M).

2.4. Role of extracellular Ca2+ influx in the relaxing response to MLE

In addition to the Tyrode solution, a calcium-free solution was prepared for this experiment. This solution
had the following composition (in mM): KCl 50; NaCl 91.04; MgCl2 1.05; NaHCOs 11.87; NaH2POs 0.41; glucose
5.55 and EDTA 0.1. Initially the tissue was stabilized in a normal Tyrode solution, which was then replaced with
a Ca? free Tyrode solution. It was maintained only for 10 minutes of stabilization in this new solution, and ACh
10° M was added, waiting 5 minutes for the tissue to contract. Increasing amounts of CaClz (0.1 mM; 0.3 mM; 0.6
mM, 1 mM) were added, with 5 min. intervals between each concentration. It was then washed with normal
Tyrode solution to stabilize the tissue again, waiting for at least 10 minutes.

The tension was adjusted again to 1 g if necessary. Subsequently, 100 pg/mL MLE was added for 20 minutes
in the same normal Tyrode solution. Then, it was replaced again with Ca? free Tyrode solution for 10 minutes
and 100 pg/mL MLE was added. It contracted |with ACh 10 M previously and waited 5 minutes to see the
response. Finally, CaCl2 (0.1 mM; 0.3 mM; 0.6 mM, 1 mM) was added.

2.5. Study of the effect of MLE and its main metabolites on oxidative damage induced by H20:

After 1 hour of stabilization, the protocol was initiated by generating a contractile plateau with ACh 10° M
(as 100% of maximal response), then tissue was washed with fresh tyrode solution (4-5 times) and returned to its
initial tension of 1 g. Subsequently, MLE (100 ug/mL) was incubated in the organ bath for 20 minutes, then H202
(100 to 10* M) were added in cumulative concentrations. To study the role of the main metabolites of MLE on
oxidative damage induced by H20: in rat ileum, mangiferin, quercetin and gallic acid were used. The ileal strips
were pre-incubated with mangiferin 105 M, quercetin 10> M, or gallic acid 10> M for 20 min before the experiment.
Then, tissues were exposed to cumulative concentrations of H202 (100 to 10+ M). In parallel, the effect of H20O2
was studied in an intact portion of the ileum in the absence of MLE or its main metabolites, which served as a
control.
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