· [bookmark: _GoBack]Experimental Section
a) Antioxidant activity DPPH
The free-radical-scavenging activity of the Rhizophora mucronata extracts were measured using an improved DPPH assay. Solutions of different extracts were prepared in varying concentrations from 0.1 to 1 mg/ml. 0.3 mL extract solution was mixed with a solution of 0.2 mmol/L DPPH in methanol (2.7 mL). The mixture was mixed vigorously and then left to stand for 1 hour at room temperature before measuring the absorbance value at 517 nm. Radical Scavenging Activity (RSA) was calculated using the following equation: %RSA = [(ADPPH-As)/ADPPH] ⅹ 100; ADPPH is the absorbance of the DPPH solution, and as is the absorbance of DPPH in the presence of various extracts. Trolox and Vitamin C served as references.

b) Antixoidant activity ABTS.
The ability of the extract to scavenge ABTS radical was determined according to a previously published method. ABTS was dissolved in deionized water at 7 mmol/L concentration and potassium persulfate with a concentration of 2.45 mmol/L was added afterward. The reaction mixture was kept in the dark at room temperature for 16 hours. The mixture was then diluted with 80% ethanol to obtain an absorbance value of 0.7007 ± 0.005 at 734 nm. Test substances (0.3 mL) at various concentrations were incubated with ABTS+ solution (2.7 mL) in a 30 °C water bath for 30 min in the dark. The absorbance at 734 nm was immediately recorded. Samples of Trolox and vitamin C at the same concentrations were used as references. The level of radical scavenging was calculated using the above equation for DPPH.

c) Antioxidant evaluation by in silico.
The crystal structure of Catalase compound II (2CAG) as protein target for antioxidant compounds, was downloaded from the RCSB Protein Data Bank available online at (www.RCSB.org/structure/2CAG). Before performing docking, all ligands linked to the crystal structure of Catalase compound II were removed and then Kollman charges as well as polar hydrogen were added using PyRx Tools. The docking gird box was set as follows: x = 58.72831, y = 78.08313, z = 96.33572 at 20 Å size and 0.375 Å spacing. Furthermore, the ligands’ structures were obtained from the PubChem database (https://pubchem.ncbi.nlm.nih.gov), except of the C2 and C5 ligand, optimized with the steepest Descent method using Avogadro software, and then Gasteiger charges were added to the optimized structures, followed by merging polar hydrogens. Finally, the investigated ligands were docked to the target protein and the involved interactions were analyzed employing Discovery Studio 2024 software

Table S1: Measurement of the absorbance of ethanolic extracts at a wavelength of 415 nm characteristic of Quercetin.

	Ethanolic extracts
	Absorbances characteristic of Quercetin

	
	Measure 1
	Measure 2
	Measure 3
	Average

	Leaf
	0.433
	0.429
	0.431
	0.431

	Stem
	0.124
	0.126
	0.122
	0.124

	Flower
	0.178
	0.178
	0.178
	0.178
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Fig S1: Quercetin calibration curve for flavonoid TFC.

Table S2: Absorbance and RSA of the antioxidant activity result of different crude ethanolic extracts by DPPH method.

	A
	DPPH

	
	Leaf
	Stem
	Flower
	Trolox
	Vitamin C

	Conc (mg/ml)
	Adpph
	RSA(%)
	Adpph
	RSA(%)
	AdppH
	RSA(%)
	Adpph
	RSA(%)
	Adpph
	RSA(%)

	1
	0.14
	92.28
	0.14
	92.11
	0.13
	92.93
	0.05
	97.4
	0.05
	97.3

	0.5
	0.47
	74.44
	0.32
	82.31
	0.13
	92.48
	0.057
	97.0
	0.055
	97.1

	0.25
	0.98
	46.56
	0.91
	50.20
	0.58
	68.21
	0.066
	96.6
	0.055
	97.1

	0.1
	1.33
	27.32
	1.31
	28.36
	1.19
	35.21
	1.15
	40.1
	0.34
	82.3



Table S3: Absorbance and RSA of the antioxidant activity result of different crude ethanolic extracts by ABTS method.

	A
	ABTS

	
	Leaf
	Stem
	Flower
	Trolox
	Vitamin C

	Conc (mg/ml)
	AABTS
	RSA(%)
	AABTS
	RSA(%)
	AABTS
	RSA(%)
	AABTS
	RSA(%)
	AABTS
	RSA(%)

	1
	0.04
	94
	0.04
	94
	0.04
	94
	0.0006
	99.9
	0.0001
	99.98

	0.5
	0.04
	94
	0.04
	94
	0.04
	94
	0.0009
	99.9
	0.0001
	99.99

	0.25
	0.29
	58
	0.11
	85
	0.04
	94
	0.03
	95.7
	0.004
	99.43

	0.1
	0.71
	2
	0.67
	4
	0.48
	31
	0.04
	94.3
	0.004
	99.43
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Fig S1: Spectrum and MS/MS of (A) the compound (C1) at 17.94 mn, (B) the compound (C3) at 22.06 mn, and (C) the compound (C2) at 18.63 mn of crude ethanolic leaf extract.
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Fig S2: Spectrum and MS/MS of (A) the compound (C4) at 1.95 mn, (B) the compound (C5) at 15.49 mn, (C) the compound (C1) at 17.89 mn, and (D) the compound (C6) at 20.35 mn of crude ethanolic flower extract.
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Fig S3: Spectrum and MS/MS of (A) the compound (C4) at 1.94 mn, (B) the compound (C1) at 18.89 mn, and (C) the compound (C3) at 22.04 mn of crude ethanolic stem extract.
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Fig S4: Spectrum and MS/MS of the fragmentation of the compound (C6) at 20.35 mn.
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Fig. S5: Structural schema of the fragmentation of naringin, as shown in Figure S5.


Table S4: Best three interaction table between the C6 compound and protein (2W9G).

	Protein
	Compound
	Mode
	Ligand
	Receptor
	Interaction
type
	Interaction category
	Distance
(A)
	E
(kcal/mol)

	2W9G
	C6
	1
	Hydroxyl -OH
	A:ASN18:HD21 - N:UNK1 :0
	Conventional
Hydrogen
Bond
	Hydrogen Bond
	2.89121
	-10.2

	
	
	
	Ether -0-
	A:THR46:HG1 - N:UNK1 :0
	
	
	2.35739
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:ASN18:0
	
	
	2.60411
	

	
	
	
	Hydroxyl -OH
	A:SER49: CB - N:UNK1:0
	Carbon
Hydrogen
Bond
	
	3.53026
	

	
	
	
	Hydroxyl -OH
	A:GLY93 :CA - N:UNK1 :0
	
	
	3.71657
	

	
	
	
	Hydroxyl -OH
	A:GLY94:CA - N:UNK1 :0
	
	
	3.70639
	

	
	
	
	o-heterocyclic
	A:GLY94:CA - N:UNK1 :0
	
	
	3.55413
	

	
	
	
	Ether -0-
	N:UNK1:C - A:PHE92 :0
	
	
	3.59931
	

	
	
	
	6 rings phenol
	A:LEU28:CD2 - N:UNK1
	Pi-Sigma
	Hydrophobic
	3.87338
	

	
	
	
	6 rings phenol
	N:UNK1 - A:LEU20
	Pi-Alkyl
	
	4.40158
	

	
	
	
	6 rings phenol
	N:UNK1 - A:ILE50
	
	
	4.32082
	

	2W9G
	C6
	2
	Ketone C=0
	A:ALA7:HN - N:UNK1 :0
	Conventional
Hydrogen
Bond
	Hydrogen Bond
	2.64583
	-9.2

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:THR121:0G1
	
	
	3.00605
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:LEU28:0
	
	
	2.60745
	

	
	
	
	Ketone C=0
	A:VAL6:CA - N:UNK1:0
	Carbon
Hydrogen
Bond
	
	3.78813
	

	
	
	
	6 rings phenol
	A:THR46:HG1 - N:UNK1
	Pi-Donor
Hydrogen
Bond
	
	3.20667
	

	
	
	
	6 rings phenol
	N:UNK1 - A:LEU20
	Pi-Alkyl
	Hydrophobic
	4.788
	

	
	
	
	6 rings phenol
	N:UNK1 - AI LE14
	
	
	5.32796
	

	2W9G
	C6
	3
	6 rings phenol
	A:THR46:HG1 - N:UNK1
	Pi-Donor
Hydrogen
Bond
	Hydrogen Bond
	3.06942
	-9.1

	
	
	
	6 rings phenol
	A:LEU20:CD1 - N:UNK1
	Pi-Sigma
	Hydrophobic
	3.9805
	

	
	
	
	6 rings phenol
	A:LEU20:CD2 - N:UNK1
	
	
	3.8197
	

	
	
	
	6 rings phenol
	AlLE14:C.O;GLY15:N - N:UNK1
	Amide-Pi
Stacked
	
	5.17105
	

	
	
	
	6 rings phenol
	N:UNK1 - A:ILE5O
	Pi-Alkyl
	
	5.26622
	



Table S5: Best three interaction table between the C6 compound and protein (1N67).

	Protein
	Compound
	Mode
	Ligand
	Receptor
	Interaction
type
	Interaction category
	Distance
(A)
	E
(kcal/mol)

	1N67
	C6
	1
	Hydroxyl -OH
	A:ARG395:HH12 - N:UNK1:0
	Conventional
Hydrogen Bond
	Hydrogen Bond
	1.92155
	-9.9

	
	
	
	Hydroxyl -OH
	A:ARG395:HH22 - N:UNK1:0
	
	
	2.01069
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:ASN284:OD1
	
	
	2.21449
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - ATLE339:0
	
	
	2.80108
	

	
	
	
	6 rings phenol
	A:PHF449 - N:UNK1
	Pi-Pi T-shaped
	Hydrophobic
	5.15531
	

	
	
	
	Methyl -CH3
	N:UNK1:C - A:PRO251
	Alkyl
	
	5.3697
	

	
	
	
	Methyl -CH3
	N:UNK1:C - A:VAL288
	
	
	4.26801
	

	
	
	
	Methyl -CH3
	N:UNK1:C - A:PRO341
	
	
	5.10761
	

	
	
	
	6 rings phenol
	N:UNK1 - A:PRO341
	Pi-Alkyl
	
	5.21643
	

	
	
	
	6 rings phenol
	N:UNK1 - A:PRO452
	
	
	4.04966
	

	1N67
	C6
	2
	Hydroxyl -OH
	A:ARG395:111112 - N:UNK1:0
	Conventional
Hydrogen Bond
	Hydrogen Bond
	1.96913
	-9.6

	
	
	
	Hydroxyl -OH
	A:ARG395:HH22 - N:UNK1:0
	
	
	3.03521
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:GLU342:OE1
	
	
	2.46695
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:TYR369:OH
	
	
	2.7865
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:HIS252:NE2
	
	
	1.84783
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:ASP385:0D1
	
	
	2.38586
	

	
	
	
	6 rings phenol
	A:ASP340:0D1 - N:UNK1
	Pi-Anion
	Electrostatic
	4.05759
	

	
	
	
	6 rings phenol
	A:SER290:HG - N:UNK1
	Pi-Donor
Hydrogen Bond
	Hydrogen Bond
	2.68975
	

	
	
	
	Methyl -CH3
	N:UNK1:C - A:PRO251
	Alk yl
	Hydrophobic
	5.22587
	

	
	
	
	Methyl -CH3
	N:UNK1:C - A:VAL288
	
	Hydrophobic
	4.36984
	

	1N67
	(16
	3
	Hydroxyl -OH
	A:THR397:HG1 - N:UNK1 :0
	Conventional
Hydrogen Bond
	Hydrogen Bond
	2.79674
	-9.6

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:ASP340:0D1
	
	
	2.24273
	

	
	
	
	ND
	N:UNK1:H - N:UNK1:0
	
	
	2.00653
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:TYR448:0
	
	
	2.86676
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:ASP385:0D2
	
	
	2.64057
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - A:THR397:OG1
	
	
	1.9054
	

	
	
	
	Hydroxyl -OH
	A:PRO341:CD - N:UNK1:0
	Carbon
Hydrogen Bond
	
	3.79981
	

	
	
	
	6 rings phenol
	A:PRO452:CG - N:UNK1
	Pi-Sigma
	Hydrophobic
	3.43011
	

	
	
	
	6 rings phenol
	A:PHE449 - N:UNK1
	Pi-Pi T-shaped
	
	5.01746
	



Table S6: Best three interaction table between the C6 compound and protein (1MWT chain A).

	Protein
	Compound
	Mode
	Ligand
	Receptor
	Interaction
type
	Interaction category
	Distance
(A)
	E
(kcal/mol)

	IMWT
	C6
	1
	ND
	N:UNK1: H - N:UNK1:0
	Conventional
Hydrogen Bond
	Hydrogen Bond
	2.00707
	-8.0

	
	
	
	6 rings phenol
	B:TYR373 - N:UNK1
	Pi-Pi T-shaped
	Hydrophobic
	5.13108
	

	
	
	
	6 rings phenol
	N:UNK1 - B:ARG241
	Pi-Alkyl
	
	4.79652
	

	IMWT
	C6
	2
	Hydroxyl -OH
	N:UNK1:H - B:HIS251:0
	Conventional
Hydrogen Bond
	Hydrogen
Bond
	2,89058
	-7.6

	
	
	
	Hydroxyl -OH
	N:UNK1:H - B:GLU268:0E2
	
	
	2,69999
	

	
	
	
	Hydroxyl -OH
	N: UNK1:H - B:ILE492:0
	
	
	2,30499
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - B:ASP495:O
	
	
	3,04784
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - B:SER494:O
	
	
	2,60352
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - B:SER494:O
	
	
	2,29263
	

	
	
	
	6 rings phenol
	N:UNK1 - B:LEU286
	Pi-Alkyl
	Hydrophobic
	5,10309
	

	
	
	
	6 rings phenol
	N:UNK1 - B:PRO497
	
	
	5,0361
	

	
	
	
	6 rings phenol
	N:UNK1 - B:PRO497
	
	
	4,88666
	

	IMWT
	C6
	3
	Hydroxyl -OH
	B:THR165:HG1 - N:UNK1:0
	Conventional
Hydrogen Bond
	Hydrogen Bond
	2,84496
	It, 1

	
	
	
	O-heterocycle
	B:THR216:HN - N:UNK1:0
	
	
	3,04782
	

	
	
	
	ND
	N:UNK1:H - N:UNK1:0
	
	
	1,98715
	

	
	
	
	Hydroxyl -OH
	N:UNK1:H - B:LEU214:O
	
	
	2,92198
	

	
	
	
	6 rings phenol
	B:TYR373 - N:UNK1
	Pi-Pi T-shaped
	Hydrophobic
	5,17717
	

	
	
	
	6 rings phenol
	N:UNK1 - B:ARG241
	Pi-Alkyl
	
	5,36162
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