[bookmark: _Hlk99548118]APPENDIX 1: Search strategy for studies and its search result values

1.1 CORE Search Strategy

	#
	Searches
	Results

	1
	"Antimicrobial" OR "Anti-infective" OR "Anti-infective agents" AND "Mangrove species" OR "Mangrovi" OR "Mangrove"
	8

	2
	"Antimicrobial" OR "Anti-infective" OR "Anti-infective agents" AND "Mangrove species" OR "Mangrovi" OR "Mangrove" AND “Southeast Asia” OR “Brunei” OR “Myanmar” OR “Cambodia” OR “Philippines” OR “Malaysia” OR “Indonesia” OR “Thailand” OR “Vietnam” OR “Timor-Leste” OR “Laos” OR “Singapore”
	5

	3
	"Antimicrobial" OR "Anti-infective" OR "Anti-infective agents" AND "Mangrove species" OR "Mangrovi" OR "Mangrove" AND “Southeast Asia” OR “Brunei” OR “Myanmar” OR “Cambodia” OR “Philippines” OR “Malaysia” OR “Indonesia” OR “Thailand” OR “Vietnam” OR “Timor-Leste” OR “Laos” OR “Singapore” AND “Synergistic” OR “Synergistic Activity” OR “Synergistic Effect” OR “Synergism”
	4

	4
	"Antimicrobial" OR "Anti-infective" OR "Anti-infective agents" AND "Mangrove species" OR "Mangrovi" OR "Mangrove" AND “Southeast Asia” OR “Brunei” OR “Myanmar” OR “Cambodia” OR “Philippines” OR “Malaysia” OR “Indonesia” OR “Thailand” OR “Vietnam” OR “Timor-Leste” OR “Laos” OR “Singapore” AND “Industry” OR “Pharmaceutical Industry” OR “Pharmaceuticals”
	5

	
	Total
	22











1.2 Google Scholar Search Strategy
	#
	Searches
	Results

	1
	Antimicrobial activity AND mangroves species AND “bioactive compounds” AND Southeast Asia Brunei OR Burma OR Myanmar OR Cambodia OR “Timor-Leste” OR Indonesia OR Laos OR Malaysia OR Philippines OR Singapore OR Thailand OR Vietnam -endophytic -fungi
	381

	2
	Antibacterial activity AND mangroves species AND “bioactive compounds” AND Southeast Asia Brunei OR Burma OR Myanmar OR Cambodia OR “Timor-Leste” OR Indonesia OR Laos OR Malaysia OR Philippines OR Singapore OR Thailand OR Vietnam -endophytic -fungi
	379

	3
	Antifungal activity AND mangroves species AND “bioactive compounds” AND Southeast Asia Brunei OR Burma OR Myanmar OR Cambodia OR “Timor-Leste” OR Indonesia OR Laos OR Malaysia OR Philippines OR Singapore OR Thailand OR Vietnam -endophytic -fungi
	340

	4
	Antiprotozoal activity AND mangroves species AND “bioactive compounds” AND Southeast Asia Brunei OR Burma OR Myanmar OR Cambodia OR “Timor-Leste” OR Indonesia OR Laos OR Malaysia OR Philippines OR Singapore OR Thailand OR Vietnam -endophytic -fungi
	95

	5
	Anthelminthic activity OR Antiparasitic AND mangroves species AND “bioactive compounds” AND Southeast Asia Brunei OR Burma OR Myanmar OR Cambodia OR “Timor-Leste” OR Indonesia OR Laos OR Malaysia OR Philippines OR Singapore OR Thailand OR Vietnam -endophytic -fungi
	171

	6
	mangroves species AND "Synergistic effect" "Synergistic effect with drugs" OR Ampicillin AND "bioactive compounds” AND "Southeast Asia" OR Brunei OR Burma OR Myanmar OR Cambodia OR "Timor-Leste" OR Indonesia OR Laos OR Malaysia OR Philippines OR Singapore OR Thailand OR Vietnam -endophytic -fungi
	185

	7
	mangroves species AND "Synergistic effect" "Synergistic effect with drugs" OR Ampicillin AND "bioactive compounds” AND "Southeast Asia" OR Brunei OR Burma OR Myanmar OR Cambodia OR "Timor-Leste" OR Indonesia OR Laos OR Malaysia OR Philippines OR Singapore OR Thailand OR Vietnam -endophytic -fungi
	29

	8
	allintitle: Antimicrobial activity AND mangroves species AND “bioactive compounds” AND “Southeast Asia” OR Brunei OR Burma OR Myanmar OR Cambodia OR "Timor-Leste" OR Indonesia OR Laos OR Malaysia OR Philippines
	0

	
	Total
	1580


(without patents and citations)









1.3 PubMed/MEDLINE Search Strategy
	#
	Searches
	Results

	1
	"Antimicrobial" OR "Anti-infective" OR "Anti-infective agents" AND "Mangrove species" OR "Mangrovi" OR "Mangrove"
	4,911

	2
	Asia, Southeastern[Mesh] OR Southeast asia OR Brunei[tiab] OR Myanmar[tiab] OR Cambodia[tiab] OR Timor-Leste[tiab] OR Indonesia[tiab] OR Laos[tiab] OR Malaysia[tiab] OR Philippines[tiab] OR Singapore[tiab] OR Thailand[tiab] OR Vietnam[tiab]
	149,893

	3
	Drug Synergisms[Mesh] OR Synergism, Drug[Mesh] OR Synergisms, Drug[Mesh] OR Drug Potentiations[Mesh] OR Potentiation, Drug[Mesh] OR Potentiations, Drug[Mesh] OR Drug Augmentation[Mesh] OR Augmentation, Drug[Mesh] OR Augmentations, Drug[Mesh] OR Drug Augmentations[Mesh]
	70,062

	4
	Industry, Pharmaceutic[Mesh] OR Industries, Pharmaceutic[Mesh] OR Pharmaceutic Industries[Mesh] OR Pharmaceutic Industry[Mesh] OR Industry, Drug[Mesh] OR Drug Industries[Mesh] OR Industries, Drug[Mesh] OR Industry, Pharmaceutical[Mesh] OR Industries, Pharmaceutical[Mesh] OR Pharmaceutical Industries[Mesh] Pharmaceutical Industry[Mesh]
	45,761

	5
	#1 and #2
	421

	6
	#1 and #2 and #3
	0

	7
	#1 and #2 and #4
	0

	
	Total
	421












1.4 Semantic Scholar Search Strategy
	#
	Searches
	Results

	1
	"Mangrove species" OR "Mangrovi" OR "Mangrove"
	3,690

	2
	“Asia, Southeastern” OR “Southeast asia” OR “Burma” OR “Brunei” OR “Cambodia” OR “Indonesia” OR “Laos” OR “Malaysia” OR “Myanmar” OR “Philippines” OR “Singapore” OR “Thailand” OR “Timor-Leste” OR “Vietnam”
	1,030

	3
	“Antimicrobial activity” OR “Anti-infective” OR “Anti-infective agents”
	63,300

	4
	“Antibacterial activity” OR “Antibacterial” OR “Bactericidal”
	150,000

	5
	“Antifungal activity” OR “Antifungal” OR “Fungicidal”
	67,600

	6
	“Antihelminthic activity” OR “Antihelminthic” OR “Anthelminthic activity” OR “Anthelminthic” OR “Antiparasitic”
	48

	7
	“Antiprotozoal activity” OR “Antiprotozoal” OR “Antiparasitic”
	1,920

	8
	“Antiviral activity” OR “Antiviral”
	211,000

	9
	“Synergistic activity” OR “Synergistic effect” OR “Synergistic” OR “Synergism” AND “Bioactive compounds”
	150,000

	10
	“Pharmaceutical Industry” OR “Pharmaceutical Industries” OR “Drug Industry” OR “Drug Industries” OR “Pharmaceutical” OR “Drug” AND “Bioactive compounds”
	56,600

	11
	#1 and #2 and #3
	132

	12
	#1 and #2 and #4
	246

	13
	#1 and #2 and #5
	102

	14
	#1 and #2 and #6
	27

	15
	#1 and #2 and #7
	1

	16
	#1 and #2 and #8
	481

	17
	#1 and #2 and #9
	3

	18
	#1 and #2 and #10
	77

	
	Total
	1,069










1.5 Science Direct Search Strategy
	#
	Searches
	Results

	1
	Find Articles with these terms: ("mangroves species") AND ("antimicrobial activity") OR ("antibacterial") OR ("antifungal") OR ("antiparasitic") OR ("antiviral") OR ("anthelminthic") OR ("anthelminthic")
Advance Search, Titile abstract, keywords: “Southeast Asia” OR “Brunei”, OR “Burma” OR “Myanmar”, OR “Cambodia”, OR “Timor-Leste”, OR “Indonesia”, OR “Laos”.
	791

	2
	Find Articles with these terms: ("mangroves species") AND ("antimicrobial activity") OR ("Agents, Antibacterial") OR ("Agents, Antiparasitic ") OR ("Agents, Antifungal ") OR ("Agents, Antiviral") OR ("Agents, Anthelmintic ")
Advance Search, Titile abstract, keywords: “Brunei”, OR “Burma” OR “Myanmar” OR “Malaysia”, OR “Philippines”, OR “Singapore”, OR “Thailand” OR “Vietnam”
	3

	3
	Find Articles with these terms: ("mangroves species") AND ("antimicrobial activity") OR ("Antibacterial Agents") OR ("Antifungal Antibiotics") OR ("Antiparasitic Drugs") OR ("Antiviral Drugs") OR ("Anthelmintic Drugs")
Advance Search, Titile abstract, keywords: “Southeast Asia” OR “Brunei”, OR “Burma” OR “Myanmar”, OR “Cambodia”, OR “Timor-Leste”, OR “Indonesia”, OR “Laos”.
	137

	4
	Find Articles with these terms: ("mangroves species") AND ("antimicrobial activity") OR ("Bactericides") OR ("Fungicides") OR ("Parasiticides") OR ("Viricides") OR ("Helminthicide")
Advance Search, Titile abstract, keywords: “Brunei”, OR “Burma” OR “Myanmar” OR “Malaysia”, OR “Philippines”, OR “Singapore”, OR “Thailand” OR “Vietnam”

	327

	5
	Find Articles with these terms: ("mangroves species") AND ("antimicrobial activity") OR ("Southeast Asia") OR ("antibacterial") OR ("antifungal") OR ("synergistic effect") OR ("synergism") OR ("anthelminthic") OR  ("biological activity ")
Advance Search, Titile abstract, keywords: “Brunei”, OR “Burma” OR “Myanmar” OR “Malaysia”, OR “Philippines”, OR “Singapore”, OR “Thailand” OR “Vietnam”

	452

	6
	Find Articles with these terms: ("mangroves species") AND ("antimicrobial activity") AND ("Southeast Asia") OR ("antibacterial") OR ("industry") OR ("antiparasitic") OR ("antiviral") OR ("anthelminthic") AND #9 ("biological activity ")
Advance Search, Titile abstract, keywords: “Brunei”, OR “Burma” OR “Myanmar” OR “Malaysia”, OR “Philippines”, OR “Singapore”, OR “Thailand” OR “Vietnam”
	224

	 
	Total 
	1,934













1.6 Scopus Search Strategy
	#
	Searches
	Results

	1
	"Mangrove species" OR "Mangrovi" OR "Mangrove"
	26,293

	2
	“Asia, Southeastern” OR “Southeast asia” OR “Burma” OR “Brunei” OR “Cambodia” OR “Indonesia” OR “Laos” OR “Malaysia” OR “Myanmar” OR “Philippines” OR “Singapore” OR “Thailand” OR “Timor-Leste” OR “Vietnam”
	525,606

	3
	“Antimicrobial activity” OR “Anti-infective” OR “Anti-infective agents”
	181,929

	4
	“Antibacterial activity” OR “Antibacterial” OR “Bactericidal”
	254,750

	5
	“Antifungal activity” OR “Antifungal” OR “Fungicidal”
	160,012

	6
	“Antihelminthic activity” OR “Antihelminthic” OR “Anthelminthic activity” OR “Anthelminthic” OR “Antiparasitic”
	16,894

	7
	“Antiprotozoal activity” OR “Antiprotozoal” OR “Antiparasitic”
	29,923

	8
	“Antiviral activity” OR “Antiviral”
	203,231

	9
	“Synergistic activity” OR “Synergistic effect” OR “Synergistic” OR “Synergism”
	270,205

	10
	“Pharmaceutical Industry” OR “Pharmaceutical Industries” OR “Drug Industry” OR “Drug Industries” OR “Pharmaceutical” OR “Drug”
	9,168,369

	11
	“Mangrove” AND “Antimicrobial activity”
	338

	12
	“Mangrove” AND “Southeast Asia”
	498

	13
	#1 and #2 and #3
	32

	14
	#1 and #2 and #4
	41

	15
	#1 and #2 and #5
	10

	16
	#1 and #2 and #6
	0

	17
	#1 and #2 and #7
	2

	18
	#1 and #2 and #8
	2

	19
	#1 and #2 and #9
	8

	20
	#1 and #2 and #10
	123

	
	Total
	1,054







1.7 Web of Science Search Strategy
	#
	Searches
	Results

	1
	"Mangrove species" OR Mangrove
	22,622

	2
	“Southeast Asia” OR Brunei OR Burma OR Myanmar OR Cambodia OR Timor-Leste OR Indonesia OR Laos OR Malaysia OR Philippines OR Singapore OR Thailand OR Vietnam
	1,568,642

	3
	"Antimicrobial activity" OR Antimicrobial OR "Anti-infective" OR "Anti-infective agents" 
	352,090

	4
	"Antibacterial activity” OR Antibacterial OR “Agents, Antibacterial” OR “Antibacterial Drugs” OR “Drugs, Antibacterial” OR “Antibacterials”
	134,332

	5
	"Antifungal activity" OR Antifungal OR “Agents, Antifungal” OR “Therapeutic Fungicides” OR “Fungicides, Therapeutic” OR “Antibiotics, Antifungal” OR “Antifungal Antibiotics”
	94,364

	6
	"Antiprotozoal activity” OR Antiprotozoal OR “Agents, Antiprotozoal” OR “Antiprotozoal Drugs” OR “Drugs, Antiprotozoal” OR “Antiprotozoals”
	1,829

	7
	"Anthelminthic activity” OR Anthelminthic OR “Agents, Anthelmintic” OR “Anthelmintic Drugs” OR “Drugs, Anthelmintic” OR “Helminthicide” OR “Anthelmintics”
	4,848

	8
	"Antiviral activity” OR Antiviral OR “Agents, Antiviral” OR “Antiviral Drugs” OR “Drugs, Antiviral” OR “Antivirals”
	86,404

	9
	Synergistic OR “Synergistic activity” OR “Synergistic effect” OR "Synergistic activity with drugs" AND “bioactive compounds”
	168,531

	10
	“Pharmaceutic Industries” OR “Pharmaceutic Industry” OR “Drug Industries” OR “Drug Industry” OR “Pharmaceutical Industries” OR “Pharmaceutical Industry”
	31,361

	11
	#1 and #3
	378

	12
	#1 and #2 and #3
	85

	13
	#1 and #2 and #4
	67

	14
	#1 and #2 and #5
	27

	15
	#1 and #2 and #6
	0

	16
	#1 and #2 and #7
	0

	17
	#1 and #2 and #8
	4

	18
	#1 and #2 and #9
	10

	19
	#1 and #2 and #10
	0

	
	Total
	571


APPENDIX 2: Search strategy for patents and its search result values

2.1 Google Patents Search Strategy
Patent search was also made using the International Patent Classification (IPC) with the following codes:

#1 A61P 31/04 (Antibacterial agents [2006.01])
#2 A61P 31/10 (Antimycotics [2006.01])
#3 A61P 31/12 (Antivirals [2006.01])
#4 A61P 33/00 (Antiparasitic agents [2006.01])
#5 A61P 33/02 (Antiprotozoals [2006.01])
#6 A61P 33/06 (Antimalarials [2006.01])
#7 A61P 31/02 (antiseptic site)
#8 A61K 8/97 (vegetable origin e. g. plant extracts)
	#
	Searches
	Results

	1
	(31/04; 8/97) (A61P) (A61K)
	41

	2
	(31/10; 8/97) (A61P) (A61K)
	167

	3
	(31/12; 8/97) (A61P) (A61K)
	124

	4
	(33/00; 8/97) (A61P) (A61K)
	20

	5
	(33/02; 8/97) (A61P) (A61K)
	16

	6
	(33/06; 8/97) (A61P) (A61K)
	11

	7
	(31/02; 8/97) (A61P) (A61K)
	23

	 
	Total  
	402






2.2 Espacenet Search Strategy
	#
	Searches
	Results

	1
	Antimicrobial activity of mangrove extracts
	119

	2
	Antibacterial activity of mangrove extracts
	180

	3
	Antifungal activity of mangrove extracts
	82

	4
	Antiprotozoal activity of mangrove extracts
	7

	5
	Antihelminthic activity of mangrove extracts
	2

	6
	Antiviral activity of mangrove extracts
	80

	
	Total
	470



2.3 USPTO Search Strategy
	#
	Searches
	Results

	1
	"antimicrobial agents" AND mangrove
	23

	2
	"antibacterial agents" AND mangrove
	25

	3
	antifungal AND mangrove
	59

	4
	antiprotozoal AND mangrove
	4

	5
	antihelminthic AND mangrove
	2

	6
	antiviral AND mangrove
	26

	 
	Total  
	139



2.4 INPI Search Strategy
	#
	Searches
	Results

	1
	Antimicrobial Mangrove 
	0

	2
	Antibacterial Mangrove 
	0

	3
	Antifungal Mangrove 
	0

	4
	Antiprotozoal Mangrove 
	0

	5
	Antihelminthic Mangrove 
	0

	6
	Antiviral Mangrove 
	1

	
	Total
	1



	APPENDIX 3: Systematic Review Matrix on the Antimicrobial Activities of Southeast Asian Mangroves

	Data and variables
	Main results

	Study
	Year
	Southeast Asia country
	Mangrove species
	Family
	Mangrove type
	Part of plant
	Indicator pathogens
	Type of Extract(s)
	Extraction Method(s)
	Antimicrobial assay
	Exposure time to antimicrobial test
	Control group
	Sample size
	 

	Abed et al. Total phenolic, antioxidant, antimicrobial activities and toxicity study of Gynotroches axillaris Blume (Rhizophoraceae). [15]
	2013
	Malaysia
	Gynotroches axillaris
	Rhizophoraceae
	True mangrove; trees & shrubs
	Leaf
	Bacteria: Gram-positive: Bacillus subtilis, Enterococcus faecalis, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumonia; Fungi: Aspergillus niger, Candida glebreti, Saccharomyces cerevisiae
	Petroleum ether, Chloroform, Methanol
	Maceration, Soxhlet extraction
	Disk diffusion method, Broth microdilution
	24 h
	P: Streptomycin sulphate (for bacteria) (10 μg/disc), Nystatin (for fungi); N: Dimethyl sulfoxide
	n=2
	The methanol extract of this mangrove species showed antibacterial activity with MIC values ranging 225-900 µg/mL with both types. The three extracts strongly exhibited antifungal activity with MIC values ranging from 225-450 µg/mL. 

	Alnajar et al.  Acute Toxicity Evaluation, Antibacterial, Antioxidant and Immunomodulatory Effects of Melastoma malabathricum. [16]
	2012
	Malaysia
	Melastoma malabathricum
	Melastomataceae
	Mangrove-associate; trees & shrubs
	All parts
	Bacteria (Gram-positive): Staphylococcus aureus and Streptococcus agalactiae; Bacteria (Gram-negative): Escherichia coli, Klebsiella pneumoniae
	Ethanol, Aqueous
	Maceration, Digestion
	Agar disk diffusion method; Broth microdilution; Subculturing for MBC
	18-24 h
	P: Gentamycin (for Gram-negative species) (30 μg) and Vancomycin (for Gram-positive species) (5 μg); N: Dimethyl sulfoxide (DMSO)
	n=3
	Both extracts showed inhibitory action against Gram-positive bacteria, however, no activities inhibited against the Gram-negative bacteria. The better extract is the ethanol as it obtained higher antibacterial activity and MIC for both Gram-positive bacteria at 1.25 µg/mL while the MBC at 2.5 µg/mL.






to be Continued…



1

APPENDIX 3: Systematic Review Matrix on the Antimicrobial Activities of Southeast Asian Mangroves to be Continued…
Continuation…

	DATA AND VARIABLES
	MAIN RESULTS

	Study
	Year
	Southeast Asia country
	Mangrove species
	Family
	Mangrove type
	Part of plant
	Indicator pathogens
	Type of Extract(s)
	Extraction Method(s)
	Antimicrobial assay
	Exposure time to antimicrobial test
	Control group
	Sample size
	 

	Alwash et al. Identification and Mode of Action of Antibacterial Components from Melastoma malabathricum Linn Leaves. [17]
	2013
	Malaysia
	Melastoma malabathricum
	Melastomataceae
	Mangrove-associate; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus, Methicillin-Resistant S. Aureus (MRSA), 11 clinical MRSA isolates; Bacteria (Gram-negative): Pseudomonas aeruginosa, 3 clinical P. aeruginosa isolates
	Methanol
	Maceration
	Agar disk diffusion method (Kirby-Bauer); Broth microdilution; Subculturing for MBC; Time-kill test
	24 h
	P: Vancomycin (for Gram-positive) (5 μg disk−1) and Ciprofloxacin (for Gram-negative) (5 μg disk−1) ; N: Dimethyl sulfoxide (DMSO)
	n=3
	All of the tested extracts exhibited antibacterial activity. In terms of MIC, the active fraction of M. malabathricum leaves (ML5) and isolated kaempferol-3-O-(2”,6”-di-O-p-trans-coumaroyl)-β-glucopyranoside (Kf) are more effective having better MIC values against S. aureus  and MRSA which ranged from 0.125±0 to 0.25±0 mg/mL.

	Al-Zabt & Rukayadi. Antibacterial activity of taro [Colocasia esculenta (L.) Schott] leaves extract against foodborne pathogens and its effect on microbial population in raw chicken meat. [18]
	2021
	Malaysia
	Colocasia esculenta (L.) Schott
	Araceae
	Mangrove-associate; ground herbs
	Leaf
	Bacteria (Gram-positive): Staphycoccus aureus, Listeria monocytogenes; Bacteria (Gram-negative): Escherichia coli, Salmonella enterica serovar Typhimurium
	Ethanol
	Maceration
	Agar disk diffusion method (Kirby-Bauer); Broth microdilution; Subculturing for MBC; Time-kill test
	24 h
	P: Chlorhexidine gluconate (1%); N: Dimethyl sulfoxide (DMSO)
	n=2
	The extract inhibited all tested bacteria with MIC and MBC of 2.50 and 5.00 mg/mL, respectively. For the time-kill test, the curve showed that the 4× MIC (10 mg/mL) of the extract can fully kill all bacteria for 0.5 hs.


	



APPENDIX 3: Systematic Review Matrix on the Antimicrobial Activities of Southeast Asian Mangroves to be Continued…
Continuation…


	DATA AND VARIABLES
	MAIN RESULTS

	Study
	Year
	Southeast Asia country
	Mangrove species
	Family
	Mangrove type
	Part of plant
	Indicator pathogens
	Type of Extract(s)
	Extraction Method(s)
	Antimicrobial assay
	Exposure time to antimicrobial test
	Control group
	Sample size
	 

	Andriani et al. Identification of compounds isolated from a methanolic extract of Acanthus ilicifolius leaves and evaluation of their antifungal and antioxidant activity. [19]
	2020
	Indonesia
	Acanthus ilicifolius (L.)
	Acanthaceae
	True mangrove; ground herbs
	Leaf
	Fungi: Candida albicans
	Methanol
	Maceration
	Broth microdilution
	24 h
	P: Nystatin; N: None
	n=4
	The methanolic extract of A. ilicifolius strongly exhibited an IC50 value of 17.51 µg/mL. Moreover, methanolic extracts of A. ilicifolius at 16% and 20% concentration had the same inhibitory effect as nystatin against C. albicans showing inhibition zones of 50.97 mm-75.69 mm.

	Andriani et al. Phytochemical analysis, antioxidant, antibacterial and cytotoxicity properties of keys and cores part of Pandanus tectorius fruits. [20]
	2019
	Malaysia
	Pandanus tectorius
	Pandanaceae
	Mangrove-associate; palms & palm-like species
	Fruit
	Bacteria (Gram-positive): Bacillus subtilis, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa
	n-hexane, Ethyl acetate, Methanol
	Successive extraction
	Agar disk diffusion method (Kirby-bauer)
	24 h
	P: Ampicillin, Penicillin, Gentamycin, Tetracycline; N: Dimethyl sulfoxide
	n=3
	The ethyl acetate extract from cores part (PEC) showed the highest IC50 value (IC50 = 0.8±0.20 mg/mL).  Nonetheless, ethyl acetate crude extract from keys part (PEK) exhibited the highest antibacterial activity with inhibition zones of 10 mm–15 mm.

	Apridamayanti et al. Antioxidant, antibacterial activityand FICI (Fractional Inhibitory Concentration Index) of ethanolic extract of Melastoma malabathricum leaves with amoxicillin against pathogenic bacteria. [21]
	2021
	Indonesia
	Melastoma malabathricum
	Melastomataceae
	Mangrove-associate; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Bacillus cereus, Bacillus subtilis, Staphylococcus aureus, Staphylococcus epidermidis; Bacteria (Gram-negative): Escherichia coli, Proteus mirabilis, Pseudomonas aeruginosa
	Ethanol
	Maceration
	Agar disk diffusion method (Kirby-Bauer) for MIC and FICI Value
	24 h
	None
	n=3
	The extract is more effective in inhibiting B. subtilis with MIC value of 6.25 mg/mL. In terms of gram-negative bacteria, the extract highly inhibited E. coli with 1.56 mg/mL MIC. For the synergism with Amoxicillin, the combination of extract and antibiotic garnered a FICI value of 0.5 synergistic categories against E. coli, B. cereus, S. aureus, and P. mirabilis.




APPENDIX 3: Systematic Review Matrix on the Antimicrobial Activities of Southeast Asian Mangroves Continuation…


	DATA AND VARIABLES
	MAIN RESULTS

	Study
	Year
	Southeast Asia country
	Mangrove species
	Family
	Mangrove type
	Part of plant
	Indicator pathogens
	Type of Extract(s)
	Extraction Method(s)
	Antimicrobial assay
	Exposure time to antimicrobial test
	Control group
	Sample size
	 

	Cucikodana et al. Phytochemical Content, Antioxidant and Antibacterial Activity of Mangrove (Avicennia marina) Leaves Extract. [22]
	2019
	Indonesia
	Avicennia marina
	Avicenniaceae
	True mangrove; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli
	Methanol, Ethyl acetate, n-hexane
	Maceration
	Agar dilution
	24-48 h
	P: None; N: None
	n=1
	The IC50 value of A. marina leaves extract is 46.80 ppm±1.08 ppm. Additionally, the highest zone of inhibition against Staphylococcus aureus.

	Dao. Biological Activity of Methanolic Extract Derived from Ipomoea pes-caprae (L.) Collected in Xuan Thuy National Park. [23]
	2013
	Vietnam
	Ipomoea pes-caprae (L.)
	Convolvulaceae
	Mangrove-associate; ground herbs
	Stem, Leaf, Flower
	Bacteria (Gram-positive): Staphylococcus aureus, Bacillus subtilis; Bacteria (Gram-negative): Escherichia coli, Vibrio sp. including Vibrio parahaemolyticus
	Methanol
	Soxhlet extraction
	Agar well diffusion method
	24 h
	P: Chloramphenicol (0.4%); N: sterile distilled water
	n=3
	The stem extract garnered the highest zone of inhibition while in terms of IC50, flower extract exhibited the lowest with 0.33 mg/mL concentration.


to be Continued…





APPENDIX 3: Systematic Review Matrix on the Antimicrobial Activities of Southeast Asian Mangroves Continuation…


	DATA AND VARIABLES
	MAIN RESULTS

	Study
	Year
	Southeast Asia country
	Mangrove species
	Family
	Mangrove type
	Part of plant
	Indicator pathogens
	Type of Extract(s)
	Extraction Method(s)
	Antimicrobial assay
	Exposure time to antimicrobial test
	Control group
	Sample size
	 

	Eldeen et al. Efficacy of three mangrove plants against 5-lipoxygenase, acetylcholinesterase enzymes and five pathogenic bacterial strains. [24]
	2015
	Malaysia
	Avicennia lanata
	Avicenniaceae
	True mangrove; trees & shrubs
	Leaf, Root, Bark
	Bacteria (Gram-positive): Bacillus cereus, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Salmonella typhimurium, Klebsiella pneumoniae
	Dichloromethane, Ethyl acetate, Methanol
	Maceration
	Broth microdilution
	24 h
	P: Gentamicin sulphate; N: None
	n=1
	The methanolic bark and root extracts of A. lanata exhibited antibacterial activities against E. coli, S. aureus and K. pneumoniae with MIC value of 90 µg/mL.

	
	
	
	Ceriops tagal
	Rhizophoraceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	The best extract for this mangrove species is the methanolic extract of its leaves, which exhibited antibacterial activity against E. coli with MIC value of 90 µg/mL. 

	
	
	
	Sonneratia alba
	Sonneratiaceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	The leaf and bark extracts of S. alba showed significant antibacterial activities against all the tested strains with MIC values ranging between 0.97-0.19 mg/mL

	Emelda et al. Antimicrobial potency of Passiflora foetida Linn from South Sulawesi Indonesia against bacteria in vitro. [25]
	2015
	Indonesia
	Passiflora foetida
	Passifloraceae
	Mangrove-associate; ground herbs (climbers)
	All parts
	Bacteria (Gram-positive): Bacillus subtilis, Staphylococcus aureus, Streptococcus mutans; Bacteria (Gram-negative): Pseudomonas aeruginosa, Escherichia coli, Salmonella typhi, Shigella dysentris, Vibrio cholera.
	Butanol, Ethanol, Methanol, Ethyl acetate 
	Maceration
	Pour plate method; Broth microdilution; Subculturing for MBC
	24 h
	None
	n=1
	Ethanol extracts and ethyl acetate fraction were the sole extracts that provided antibacterial activity. However, only ethyl acetate fraction proceeded to MIC and MBC, giving a visual observation of a positive inhibition against B. subtilis, S. aureus, and S. typhi at 0.4%, 0.8%, and 1.6% (MIC) concentrations. 


to be Continued…
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	Erwin et al. Chemical analysis and antibacterial activity of the ethanolic extract of Stenochlaena palustris. [26]
	2016
	Indonesia
	Stenochlaena palustris
	Blechnaceae
	Mangrove-associate; ferns
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli
	Ethanol
	Maceration
	Agar disk diffusion method (Kirby-Bauer)
	24 h
	P: Chloramphenicol; N: Ethanol
	n=1
	The MIC of the leaf ethanolic extract is obtained to be 10 % w/v for both bacteria. 

	Fahmi. Antioxidant and Antibacterial Activity Tests of Dragon Scales Leaves Crude Methanol Extracts (Drymoglossum piloselloides (L.) Presl). [27]
	2016
	Indonesia
	Drymoglossum piloselloides (L.) Presl
	Polypodiaceae
	Mangrove-associate; ferns
	Leaf
	Bacteria (Gram-positive): Streptococcus mutans; Bacteria (Gram-negative): Escherichia coli
	Methanol
	Maceration
	Agar well diffusion method
	24 h
	P: None; N: Dimethyl sulfoxide (DMSO) as blank
	n=1
	The 3% concentration (mL) methanol extract of dragon scales leaves showed antibacterial activities with an IC50 of 9.7 mg/L.

	Haq et al. Antioxidant and antibacterial activities of different extracts and fractions of a mangrove plant Sonneratia alba. [28]
	2014
	Malaysia
	Sonneratia alba
	Sonneratiaceae
	True mangrove; trees & shrubs
	Leaf, Bark, Fruit, Seed
	Bacteria (Gram-positive): Bacillus cereus, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa
	Ethanol, Methanol, Chloroform
	Maceration
	Agar disk diffusion method
	18-24 h
	P: Tetracycline (30 µg, total volume of 50 µL); N: None
	n=3
	All the extracts showed good IC50 values ranging between 0.019-0.37 mg mL-1.  Nonetheless, the ethanol extract of bark exhibited the best antibacterial activity (12.02 cm-19.56 cm).
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	Haq et al. Total phenolic contents, antioxidant, and antimicrobial activities of Bruguiera gymnorrhiza. [29]
	2011
	Malaysia
	Bruguiera gymnorrhiza
	Rhizophoraceae
	True mangrove; trees & shrubs
	Leaf, Bark
	Bacteria (Gram-positive): Bacillus cereus, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa
	Ethanol, Methanol, Chloroform
	Maceration
	Agar disk diffusion method
	24 h
	P: Tetracycline (30 µg); N: Phosphate buffered saline
	n=3
	The methanol and ethanol extracts of leaf and bark exhibited antibacterial activity against all pathogenic bacteria with MIC values of 7.85 mg/mL-17.85 mg/mL and 8.9 mg/mL-18.95 mg/mL respectively. 

	Hardiyanti et al. Antioxidant and antibacterial activities of various extracts of duku’s mistletoe leaf (Dendrophthoe pentandra (l.) Miq) collected from Medan, Indonesia. [30]
	2018
	Indonesia
	Dendrophthoe pentandra (l.) Miq
	Loranthaceae
	Mangrove-associate; epiphytes
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Salmonella typhi, Pseudomonas sp.
	Methanol,
n-hexane, Ethyl acetate, Flavonoid
	Maceration
	Agar disk diffusion method
	18-24 h
	P: None; N: None
	n=3
	The total flavonoid isolate and fractions (F) 4 and 5 exhibited IC50 values of 6.69, 5.98, and 5.95 µg/mL, respectively. Moreover, the best extract that showed high inhibitory activity at the lowest concentration used was the total flavonoid with an inhibion zone of 8.38 mm.

	Hardiyanti et al. Isolation of Quercitrin from Dendrophthoe pentandra (L.) miq Leaves and it’s Antioxidant and Antibacterial Activities. [31]
	2019
	Indonesia
	Dendrophthoe pentandra (L.) Miq
	Loranthaceae
	Mangrove-associate; epiphytes
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Salmonella typhi, Pseudomonas sp.
	Methanol
	Maceration
	Agar disk diffusion method
	18-24 h
	P: None; N: None
	n=1
	The antibacterial property of quercitrin isolated from this species was evaluated to four bacterial species, i.e., S. typhi, Pseudomonas sp., E. coli, and S. aeureus with IC50 value of 3.59 ppm. 
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	Harizon et al. Antibacterial Triterpenoids from the Bark of Sonneratia alba (Lythaceae). [32]
	2015
	Indonesia
	Sonneratia alba
	Sonneratiaceae
	True mangrove; trees & shrubs
	Bark
	Bacteria (Gram-positive): Staphylococcus aureus, Streptococcus mutans
	n-Hexane, Ethyl acetate, Methanol
	Successive extraction
	Agar well diffusion method, Broth microdilution
	24 h
	P: Chlorhexidine (5 µg/mL); N: None
	n=3
	Among the isolated compounds, lupeol was found to have the most potent antibacterial activity with MICs of 40.5 and 15.6 µg/mL, respectively.

	Kaewpiboon et al. Studies of the in vitro cytotoxic, antioxidant, lipase inhibitory and antimicrobial activities of selected Thai medicinal plants. [33]
	2012
	Thailand
	Dolichandrone spathacea
	Bignoniaceae
	Mangrove-associate; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Bacillus subtilis, Micrococcus luteus, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa; Fungi: Candida albicans
	Hexane, Dichloromethane, Ethanol, Aqueous
	Soxhlet extraction
	Agar disk diffusion method, Broth microdilution
	18-48 h (for bacteria); 48 h (for fungi)
	P: Chloramphenicol (20 μg/disc), Amphotericin B (40 μg/disc); N: None
	n=2
	Unfortunately, all extracts used did not show any antibacterial or antifungal activity as its IC50 and MIC values are not determined. 

	
	
	
	Lumnitzera littorea
	Combretaceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	Both IC50 or MIC values of this mangrove species are not determined to further assess its antibacterial and antifungal activities.

	
	
	
	Sonneratia alba
	Sonneratiaceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	The aqeous extract from the leaves of S. alba exhibited an antibacterial activity with MIC values of 125-500 µg/mL.

	
	
	
	Sonneratia caseolaris
	Sonneratiaceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	The aqueous and ethanolic extract from the leaves of S. caseolaris exhibited an antibacterial activity with MIC values of 125-500 µg/mL.to be Continued…
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	Khumaidah et al. Antimicrobial activity of Sonneratia ovata Backer. [34]
	2019
	Indonesia
	Sonneratia ovata Backer
	Sonneratiaceae
	Mangrove-associate; trees & shrubs
	Bark
	Bacteria (Gram-positive): Bacillus subtilis, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa
	Methanol
	Maceration
	Broth microdilution
	18 h
	P: Ampicillin; N: Dimethyl sulfoxide
	n=1
	The methanol extract of S. ovata Backer is highly potential as an antimicrobial against S. aureus, showing an IC50 value of 7.7 µg/mL which is significantly higher than the positive control used. 

	Kudera et al. In vitro selective antibacterial and antiproliferative effects of ethanolic extracts from Cambodian and Philippine plants used in folk medicine for diarrhea treatment. [35]











	2021













	Philippines
	Acanthus ebracteatus Vahl
	Acanthaceae
	True mangrove; ground herbs
	All parts
	Bacteria (Gram-positive): Bacillus cereus, Clostridioides difficile, Clostridium perfringens, Enterococcus faecalis, and Listeria monocytogenes; Bacteria (Gram-negative): Escherichia coli (ATCC 25922), E. coli 0175:H7 (NCTC 12900), Shigella flexneri, Salmonella enterica ssp. enterica serovar Enteritidis (ATCC 13076), S. enterica sp. enterica serovar Typhimurium (ATCC 14028), Vibrio parahaemolyticus, and Yersinia Enterocolitica 





	Ethanol













	Maceration













	Broth microdilution













	24 h













	P: Ciprofloxacin; N: None













	n=3













	This mangrove species is not a potential source of antimicrobial compounds.

	
	
	Philippines
	Artocarpus blancoi (Elmer) Merr.




	Moraceae
	Mangrove-associate; trees & shrubs
	Fruit
	
	
	
	
	
	
	
	The fruit extract of A. blancoi inhibited the growth of B. cereus and both clostridia at MIC values of 64 and 32 µg/mL, respectively. 

	
	
	Philippines
	Artocarpus camansi Blanco
	Moraceae
	Mangrove-associate; trees & shrubs
	Bark
	
	
	
	
	
	
	
	The bark extract of A. camansi inhibited B. cereus and both clostridia at MIC values ranging from 128 to 256 µg/mL.
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	Kudera et al. In vitro selective antibacterial and antiproliferative effects of ethanolic extracts from Cambodian and Philippine plants used in folk medicine for diarrhea treatment. [35]
	2021
	 
	 
	 
	 
	 
	Bacteria (Gram-positive): Bacillus cereus, Clostridioides difficile, Clostridium perfringens, Enterococcus faecalis, and Listeria monocytogenes; Bacteria (Gram-negative): Escherichia coli (ATCC 25922), E. coli 0175:H7 (NCTC 12900), Shigella flexneri, Salmonella enterica ssp. enterica serovar Enteritidis (ATCC 13076), S. enterica ssp. enterica serovar Typhimurium (ATCC 14028), Vibrio parahaemolyticus, and Yersinia enterocolitica 
	Ethanol
	Maceration
	Broth microdilution
	24 h
	P: Ciprofloxacin; N: None
	n=3
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Philippines
	Artocarpus elasticus Reinw. ex Blume
	Moraceae
	Mangrove-associate; trees & shrubs
	Bark
	
	
	
	
	
	
	
	These species did not show any antibacterial or antifungal activity. The MIC and IC50 values are not determined.

	
	
	Philippines
	Artocarpus odoratissimus Blanco
	Moraceae
	Mangrove-associate; trees & shrubs
	Fruit
	
	
	
	
	
	
	
	

	
	
	Philippines
	Commelina communis (L.)
	Commelinaceae
	Mangrove-associate; ferns
	All parts
	
	
	
	
	
	
	
	

	
	
	Philippines
	Cyathula prostrata (L.) Blume
	Amaranthaceae
	Mangrove-associate; ground herbs
	All parts
	
	
	
	
	
	
	
	

	
	
	Philippines
	Diplazium esculentum (Retz.) Sw.
	Athyriaceae
	Mangrove-associate; ground herbs
	Rhizome
	
	
	
	
	
	
	
	
Its roots exhibited inhibitory but weak inhibitory at MIC value of 512 to 1024 µg/mL.



	
	
	Philippines
	Emilia sonchifolia (L.) DC. ex
	Compositae
	Mangrove-associate; ground herbs
	All parts
	
	
	
	
	
	
	
	These species did not show any antibacterial or antifungal activity. The MIC and IC50 values are not determined.

	
	
	Cambodia
	Helicteres angustifolia L.
	Malvaceae
	Mangrove-associate; trees & shrubs
	Root
	
	
	
	
	
	
	
	

	
	
	Cambodia
	Melastoma saigonense (Kuntze) Merr.
	Melastomataceae
	Mangrove-associate; trees & shrubs
	Leaf with flower buds
	
	
	
	
	
	
	
	M. saigonense leaf extracts with flower buds also exhibited inhibitory but weak actions at MIC value of 512-853.5 µg/mL. 


to be Continued…
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	Li et al. Antiviral Limonoids Including Khayanolides from the Trang Mangrove Plant Xylocarpus moluccensis. [36]
	2015
	Thailand
	Xylocarpus moluccensis
	Meliaceae
	True mangrove; trees & shrubs
	Seed
	Virus: Pandemic inﬂuenza A virus (subtype H1N1)
	Ethyl acetate
	Maceration
	Cytopathic Effect Inhibition
	48 h
	P: Ribavirin; N: None
	n=1
	One of the new compounds which was the most potent one, thaixylomolin I (IC50 = 77.1±8.7 μM), exhibited stronger inhibitory activity than the positive control, ribavirin (IC50 = 185.9±16.8 μM).

	Mar et al. Antimicrobial, Anti-diabetic and Antioxidant Activities of the Leaf of Morinda. [37]
	2020
	Myanmar
	Morinda citrifolia
	Rubiaceae
	Mangrove-associate; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Bacillus pumilus, Bacillus subtilis, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa; Fungi: Candida albicans
	Chloroform, Methanol, Ethyl acetate, Ethanol, Acetone
	Percolation
	Agar well diffusion method
	24 h
	P: None; N: None
	n=1
	The IC50 value of the ethanol extract of the selected sample was found to be 3.26 µg/mL. Among the type of extracts used, the ethyl acetate extract showed high activity on all tested organisms with inhibition zones ranging from 35 mm to 40 mm.

	Mazlan et al. Targeted isolation of anti-trypanosomal naphthofuran-quinone compounds from the mangrove plant Avicennia lanata. [38]
	2020
	Malaysia
	Avicennia lanata
	Avicenniaceae
	True mangrove; trees & shrubs
	Stem
	Protozoa: Trypanosoma brucei brucei
	Methanol
	Maceration
	Broth microdilution
	20 h
	P: Suramin, N: None
	n=2
	All isolated naphthoquinone compounds 1–5 (Hydroxyavicenol, GlycosemiquiNone, Avicenol C, AvicequiNone C, GlycoquiNone) from the mangrove plant A. lanata exhibited signiﬁcant anti-trypanosomal activity on T. brucei brucei with MIC values ranging from 3.12–12.5 µM.


to be Continued…
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	Muangrom & Vajrodaya. Comparative phytochemistry and antibacterial properties of Guettarda speciosa L. [39]
	2018
	Thailand
	Guettarda speciosa L.
	Rubiaceae
	Mangrove-associate; trees & shrubs
	Leaf, Stem and Root barks
	Bacteria (Gram-positive): Staphylococcus aureus; Bacteria (Gram-negative): Pseudomonas aeruginosa ATCC 37166 and ATCC 27853, Klebsiella pneumoniae, Salmonella choleraesuis
	Methanol (Lipophilic)
	Maceration
	Agar disk diffusion method; Broth microdilution
	24 h
	P: Ciprofloxacin and Amikacin; N: None
	n=1
	All lipophilic methanol plant extracts displayed antibacterial activity to all tested bacteria in which the higest zone of inhibition was obtained by leaf and stem bark extracts S. choleraesuis. In terms of MIC, stem and root bark garnered 128 µg/mL while 256 µg/mL for leaf against S. choleraesuis. 

	Musdja et al. Antibacterial activity of dichloromethane and ethyl acetate extracts of bintaro leaf (Cerbera manghas, linn) against Staphylococcus aureus and Escherichia coli. [40]
	2019
	Indonesia
	Cerbera manghas
	Apocynaceae
	Mangrove-associate; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Staphycoccus aureus; Bacteria (Gram-negative): Escherichia coli
	Dichloromethane, Ethyl acetate
	Maceration
	Agar disk diffusion method; Broth microdilution; Subculturing for MBC
	24 h
	P: Ampicillin (30, 40, 53.3 µg/mL); N: None
	n=3
	Both extracts of sea mango leaves exhibited antibacterial activities against all tested bacteria.  2.5 mg/ml and 1.5 mg/ml of dichloromethane extract inhibited E. coli and S. aureus, respectively; while 5 mg/ml and 2.5 mg/ml for MBC, respectively. Hence, dichloromethane is the better extract.

	Musdja et al. Comparison of Antibacterial Activities Leaves Extracts of Cerbera Manghas and Leaves Extracts of Azadirachta Indica Against Klebsiella pneumoniae.
[41]
	2018
	Indonesia
	Cerbera manghas
	Apocynaceae
	Mangrove-associate; trees & shrubs
	Leaf
	Bacteria (Gram-negative): Klebsiella pneumoniae
	Hexane, Butanol
	Maceration
	Agar disk diffusion method; Broth microdilution; Subculturing for MBC
	24 h
	P: Methicillin (30, 40, 55 µg/mL); N: None
	n=1
	The MIC values for the butanol extract and hexane extract of sea mango leaves against K. pneumoniae were 1.124276 and 1.45958 mg/mL, respectively. Moreover, the MBC value is both 2 mg/ml. Butanol leaf extract is more effective than hexane.


to be Continued…
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	Mutmainnah et al. Characteristics of methicillin-resistant staphylococcus aureus (MRSA) and methicillin sensitive staphylococcus aureus (MSSA) and their inhibitory response by ethanol extract of Abrus precatorius. [42]
	2020
	Indonesia
	Abrus precatorius
	Leguminosae
	Mangrove-associate; climber
	Leaf
	Bacteria (Gram-positive): Methicillin-Resistant Staphylococcus aureus (MRSA) 22372 strain, Methicillin Sensitive Staphylococcus aureus (MSSA) 22187 and 22366 strains
	Ethanol
	Reflux extraction
	Agar disk diffusion method (Kirby-Bauer); Agar dilution
	24 h
	P: Erythomycin discs (50 μL); N: Aquadest (water)
	n=3
	The acquired MIC value of the extract is 25 mg/L for all bacterial strains.

	Ngo et al. Screening Antibacterial Activity of Vietnamese Plant Extracts against Human Pathogenic Bacteria. [43]
	2021
	Vietnam
	Calophyllum inophyllum
	Clusiaceae (Guttiferae)
	Mangrove-associate; trees & shrubs
	Aerial parts
	Bacteria (Gram-positive): Staphylococcus aureus, Bacillus cereus, B. subtilis; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa
	Methanol
	Maceration
	Broth microdilution
	24 h
	P: Streptomycin sulfate; N: Dimethyl sulfoxide (DMSO)
	n=3
	The methanol extract of leaves and branches showed inhibitory activity against Gram-positive bacteria with MICs ranging from 31.3 to 62.5 µg/mL. It fully inhibited E. coli growth at 2000 µg/mL.

	
	
	
	Olax imbricata
	Olacaceae
	Mangrove-associate; trees (climbers)
	
	
	
	
	
	
	
	
	This species garnered MIC values of 1195±418, 597±209, and 1024±0 (µg/mL) for B. cereus, B.subtilis, and S. aureus, respectively.

	
	
	
	Acronychia pedunculata (L.) Miq.
	Rutaceae
	Mangrove-associate; trees & shrubs
	
	
	
	
	
	
	
	
	This species acquired MIC values of 75±26, 256±0, and 171±66 (µg/mL) for B. cereus, B.subtilis, and S. aureus, respectively.

	
	
	
	Sonneratia caseolaris (L.) Engl.
	Sonneratiaceae
	True mangrove; tree & shrubs
	
	
	
	
	
	
	
	
	This species obtained MIC values of both 683±264 (µg/mL) for B. cereus and B.subtilis. However, no inhibition for S. aureus.
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	Nguyen & Eun. Antimicrobial activity of some Vietnamese medicinal plants extracts. [44]
	2013
	Vietnam
	Premna integrifolia (L.)
	Verbenaceae
	Mangrove-associate; trees & shrubs
	All parts
	Bacteria (Gram-positive): Bacillus subtilis subsp. subtilis, Lactobacillus brevis, Staphylococcus aureus subsp. aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginose; Fungi: Aspergillus niger, Candida albicans, Penicillium cyclopium, Saccharomyces cerevisiae 
	Methanol, Acetone, Ethanol
	Maceration
	Agar disk diffusion method, Broth microdilution
	24 h (for bacteria); 36 h (for fungi)
	P: Ampicillin (for bacteria), Cycloheximide (for fungi); N: Dimethyl sulfoxide 
	n=3
	The methanol extract of P. integrifolia inhibited B. subtilis, E. coli, L. brevis, and P. aeruginosa with MIC values of 312, 625, 156, and 2500 mg/mL, respectively. Additionally, the methanol extract exhibited significantly high antifungal activity against A. niger and P. cyclopium.

	Nguyen & Nguyen. Study on antibacterial effects of several Vietnamese medicine plants and their relationships with polyphenol contents. [45]
	2019
	Vietnam
	Pluchea indica
	Asteraceae
	Mangrove-associate; trees & shrubs (ground herbs)
	Leaf
	Bacteria (Gram-positive): Lactobacillus fermentum, Lactobacillus acidophilus, Lactobacillus bulgaricus, Staphylococcus aureus (KK-103), Staphylococcus aureus (BBS 1001), Streptococcus thermophilus (ATCC 14485), Streptococcus suis (S-9), Streptococcus suis (BSS4001); Bacteria: (Gram-negative): Escherichia coli (ML 1409 K-12), Escherichia coli (BSE4001), Escherichia coli (JC), Pseudomonas aeruginosa (KK-1001 and BPP 0501), Campylobacter jejuni (KK-1020), Campylobacter jejuni (BBC 020), Salmonella infantis (L164), Salmonella infantis (BAS 290)
	Ethanol, Methanol
	Digestion
	Broth microdilution
	48 h
	P: None; N: Dimethyl sulfoxide
	n=2
	All plant extracts exhibited antibacterial activities with MIC values ranging from 3.9 to 125.0 mg/mL. Specifically, P. indica exhibited <100 mg/mL MIC against Gram-positive bacteria.


to be Continued…
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	Nugraha et al. Isolation of Antimalarial Agents from Indonesian Medicinal Plants: Swietenia mahagoni and Pluchea indica. [46]
	2022
	Indonesia
	Pluchea indica
	Asteraceae
	Mangrove-associate; trees and ground herbs
	Leaf
	Protozoa: Plasmodium falciparum 3D7 (chloroquine-sensitive), Dd2
(drug-resistant) parasite strains
	Methanol
	Maceration
	DAPI high-thoughput anti-malarial assay
	72 h
	P:  Puromycin (5 μM); N: Dimethyl sulfoxide (DMSO)
	n=2
	The crude methanol extract showed significant activity against P. falciparum 3D7 with 4.12 µg/mL IC50. In terms of isolated compounds, moderate antiplasmodial activities were observed against Dd2 strain, with IC50 values of 13.8 and 8.8 μM, respectively.

	Nugraha et al. Phytochemical Screening and the Antimicrobial and Antioxidant Activities of Medicinal Plants of Meru Betiri National Park – Indonesia. [47]
	2020
	Indonesia
	Flagellaria indica
	Flagellariaceae
	Mangrove-associate; climbers
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumonia
	Methanol
	Maceration
	Broth microdilution; Bioautographic Thin-Layer Chomatography (TLC) via agar diffusion
	18-24 h
	P: Gentamycin; N: None
	n=1
	P. aeruginosa was sensitive to the crude extracts of F. indica with MIC value of 250 μg/mL. The IC50 value is 144.1± 6.0 μg/mL.

	
	
	
	Hibiscus tiliaceus
	Malvaceae
	Mangrove-associate; trees & shrubs
	
	
	
	
	
	
	
	
	H. tiliaceus extract exhibited the highest antibacterial activity against S. aureus with MIC of 62.5  μg/mL.The IC50 value is 56.3±2.2  μg/mL. However, bioautography showed no inhibitory result of H. tiliaceus against S. aureus.


to be Continued…
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	Omar et al. Potentials of Melastoma malabathricum Linn. Flower and Fruit Extracts as Antimicrobial Infusions. [48]
	2012
	Malaysia
	Melastoma malabathricum
	Melastomataceae
	Mangrove-associate; trees & shrubs
	Flower, Fruit
	Bacteria (Gram-positive): Staphylococcus aureus IMR S244, S. aureus IMR S942, Staphylococcus epidermidis, Bacillus cereus, Bacillus subtilis, Streptococcus pyogenes IMR S1269, S. pyogenes ATCC 19615, Listeria monocytogenes, Enterococcus faecalis IMR E227, E. faecalis ATCC 19212, Micrococcus luteus ATCC 10240, M. luteus IMR M174;  Bacteria (Gram-negative): Alcaligenes faecalis, Escherichia coli, Enterobacter aerogenes ATCC 13048, E. aerogenes IMR E153, Klebsiella pneumoniae ATCC 33495, K. pneumoniae IMR K36, Proteus mirabilis, Proteus vulgaris IMR P147, P. vulgaris ATCC 8427, Salmonella typhimurium, Salmonella typhi, Shigella dysenteriae, Shigella sonnei, Pseudomonas aeruginosa, Serratia marcescens; Fungi: Candida albicans ATCC 10231, C. albicans IMR C451, Saccharomyces cerevisiae
	Methanol
	Infusion
	Agar disk diffusion method; Broth macrodilution; Subculturing for MBC (MMC)
	18-24 h (for bacteria) and 24-48 h (for fungi)
	P: Tetracycline 30 (for bacteria) and Nystatin 100 (for fungi); N: Sterilized water
	n=3
	In terms of MIC, 12.5 to 100.0 mg/ml is the range values for both extracts against all tested bacteria. However, both extracts failed as antifungal agents.
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	Padzil et al. Antibacterial activity of taro (Colocasia esculenta L.) leaves extracts against Staphylococcus aureus and Vibrio parahaemolyticus and its effect on microbial population in sardine (Sardinella longiceps Val.). [49]
	2021
	Malaysia
	Colocasia esculenta L.
	Araceae
	Mangrove-associate; ground herbs
	Leaf, Stem
	Bacteria (Gram-positive): Staphycoccus aureus; Bacteria (Gram-negative): Vibrio parahaemolyticus
	Ethanol
	Maceration
	Agar disk diffusion method (Kirby-Bauer); Broth microdilution; Subculturing for MBC; Time-kill test
	24 h
	P: Chlorhexidine (0.1%); N: Dimethyl sulfoxide (DMSO)
	n=2
	Both plant parts exhibited antibacterial activity, however, the leaf extract of C. esculenta garnered a higher inhibition zone against pathogens. In terms of MIC and MBC, the leaf extract acquired 3.13 to 12.5 and 6.25 to 25 mg/mL, respectively. Moreover, the time-kill curve showed that pathogens can be killed at 2 × MIC.

	Prajuabjinda et al. Antimicrobial Activity of Thai Medicinal Preparation of Khampramong Temple Used for Cancer Treatment and Its Plant Components. [50]
	2012
	Thailand
	Acanthus ebracteatus Vahl
	Acanthaceae
	True mangrove; ground herbs
	All parts
	Bacteria (Gram-positive): Staphylococcus aureus, Bacillus subtilis; Bacteria (Gram-negative): Escherichia coli; Fungus: Candida albicans
	Ethanol
	Maceration
	Agar disk diffusion method; Broth microdilution
	18-24 h (for bacteria) and 48 h for fungus
	P: Gentamicin (for bacteria) (1 μg) and Amphotericin B (for fungus) (1 μg); N: None
	n=3
	
It has antibacterial activity against B. subtilis and E. coli with both MIC >5 mg/ml. Hence, no antifungal activity exhibited.

	
	
	Laos
	Hydnophytum formicarum Jack
	 Rubiaceae
	Mangrove-associate; epiphytes
	Rhizome
	
	
	
	
	
	
	
	H. formicarum was active against B. subtilis with MIC of 0.625 mg/ml. Moreover, it also showed highest antibacterial activity against S. aureus (MIC = 0.15625 mg/ml).  No antifungal activity exhibited.


to be Continued…
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	Pratoomsoot et al. Synergistic Antimicrobial and Antioxidant Properties of Coccinia grandis (L.) Voigt, Clerodendrum inerme (L.) Gaertn. and Acanthus ebracteatus Vahl. Extracts and Their Potential as a Treatment for Xerosis Cutis. [51]
	2020
	Thailand
	Acanthus ebracteatus Vahl.
	Acanthaceae
	True mangrove; ground herbs
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus (DMST 8840), methicillin-resistant Staphylococcus aureus (MRSA) (DMST 4798), MRSA (DMST 20651), Staphylococcus epidermidis (DMST 3547), Staphylococcus epidermidis (DMST 4343), Streptococcus pyogenes; Bacteria (Gram-negative): Acinetobacter baumannii, Escherichia coli; Yeast: Candida albicans
	Ethanol
	Maceration
	Broth microdilution
	24 h
	P: Tetracycline (2 mg/mL), Erythomycin (2 mg/mL); N: Dimethyl sulfoxide
	n=3
	All extracts showed an antibacterial activity with MIC values ranging from 0.0625 to 8 mg/mL. Synergistic activity was tested in this study, however, only a combination of a mangrove and a non-mangrove plant was used.
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	Pudhom et al.  A. Moluccensins H-J, 30-Ketophagmalin Limonoids from Xylocarpus moluccensis. [52]
	2010
	Thailand
	Xylocarpus moluccensis
	Meliaceae
	True mangrove; trees & shrubs
	Fruit
	Bacteria (Gram-positive): Bacillus subtilis, Enterococcus faecalis, Staphylococcus aureus, Staphylococcus hominis, Staphylococcus epidermidis; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa, Proteus Vulgaris, Salmonella typhimurium
	Methanol
	Maceration
	Broth microdilution
	24 h
	P: None; N: None
	n=1
	Only Moloccensin I displayed antibacterial but weak activity against S. hominis and E. faecalis, with a MIC value of 256 µg/mL.

	Ren et al. Limonoids containing a C1–O–C29 moiety: Isolation, structural modification, and antiviral activity. [53]
	2018
	Thailand
	Xylocarpus granatum
	Meliaceae
	True mangrove; trees & shrubs
	Seed
	Human immunodeﬁciency virus 1 (HIV-1), Inﬂuenza A virus (IAV)
	Ethanol
	Maceration
	Fireﬂy luciferase assay system
	48 h
	P: Efavirenz, Ribavirion; N: None
	n=1
	The natural limonoid derivative compound 8i exhibited antiviral activity against HIV-1 with an IC50 value of 15.98±6.87 µM. Moreover, it exhibited the highest inhibition rate of 99.95±0.01% at the concentration of 20.0 µM.

	Ropisah et al. Phytochemical Analysis and Biological Activities of Melastoma malabathricum and Dissochaeta gracilis. [54]
	2020
	Malaysia
	Melastoma malabathricum
	Melastomataceae
	Mangrove-associate; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus, Bacillus subtilis; Bacteria (Gram-negative): Salmonella typhi, Escherichia coli
	Hexane, Ethyl acetate, Methanol
	Maceration
	Agar disk diffusion method
	24 h
	P: Chloramphenicol; N: Dimethyl sulfoxide (DMSO)
	n=1
	In terms of its antibacterial activity, crude leaves extract of the plant showed a zone of inhibition around 7.0-10.0 mm against all tested bacteria, with ethyl acetate extract being the most effective. For the IC50 value, methanol extract of M. malabathricum was 111.90 µg/mL.to be Continued…
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	Rosyidah et al. Investigation on the antibacterial activity of the methanol extract of purun tikus root (Eleocharis dulcis). [55]
	2020
	Indonesia
	Eleocharis dulcis
	Cyperaceae
	Mangrove-associate; grasses & grass-like herbs
	Root
	Bacteria (Gram-positive): Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli
	Methanol
	Maceration
	Agar disk diffusion method
	24 h
	P: Chloramphenicol (0.4%); N: Dimethyl sulfoxide (DMSO)
	n=1
	The MIC value of the methanol extract from E. dulcis root for both S. aureus and E. coli bacteria was 6.25 µg/mL.

	Saad et al. Antimicrobial activity of mangrove plant Acrostichum speciosum. [56]
	2013
	Malaysia
	Acrostichum speciosum
	Pteridaceae
	True mangrove; ferns
	Leaf, Stem, Root
	Bacteria (Gram-positive): Bacillus cereus, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa; Fungi: Candida albicans, Cryptococcus neoformans
	n-hexane, Ethyl acetate, Methanol
	Soxhlet extraction
	Agar disk diffusion method; Broth microdilution
	24 h (for bacteria); 48 h (for fungi)
	P: Ciprofloxacin, Tetracycline (30 μg); N: Dimethyl sulfoxide
	n=2
	All extracts tested in agar disk diffusion test showed no antimicrobial activity except the ethyl-acetate root extracts which appeared to have bacteriostatic and bactericidal activities against E. coli at MIC values of 0.04 mg/mL.
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	Saad et al. In vitro antimicrobial activity of mangrove plant Sonneratia alba. [57]
	2012
	Malaysia
	Sonneratia alba
	Sonneratiaceae
	True mangrove; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus, Bacillus cereus; Bacteria (Gram-negative): Pseudomonas aeruginosa, Escherichia coli; Fungi: Candida albicans, Cryptococcus neoformans
	n-hexane, Ethyl acetate, Methanol
	Soxhlet extraction
	Agar disk diffusion method
	24 h (for bacteria) and 48 h (for fungi)
	P: Tetracycline (100 µg) or Nystatin (100 µg); N: Dimethyl sulfoxide
	n=2
	The ethyl acetate extract inhibited the yeast C. neoformans with MIC values of 0.37 mg/mL, while its methanol extract showed no inhibition.

	Saad et al. Antimicrobial activity of mangrove plant (Lumnitzera littorea). [58]
	2011
	Malaysia
	Lumnitzera littorea
	Combretaceae
	True mangrove; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Bacillus cereus, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa; Fungi: Candida albicans. Cryptococcus neoformans
	n-hexane, Ethyl acetate, Methanol
	Soxhlet extraction
	Agar disk diffusion method, Broth microdilution
	24 h (for bacteria) and 48 h (for fungi)
	P: Tetracycline (100 µg) or Nystatin (100 µg); N: Dimethyl sulfoxide
	n=2
	The MIC values for the bacterial strains that are sensitive to the extracts were in the range of 0.04-1.11 mg/mL. n-hexane extract was the most effective extract.
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	Saptiani et al. Mangrove Plants Species from Delta Mahakam, Indonesia with Antimicrobial Potency. [59]
	2018
	Indonesia
	Avicennia marina
	Avicenniaceae
	True mangrove; trees & shrubs
	Leaf
	
Bacteria (Gram-positive): Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Vibrio harveyi, Aeromonas hydrophila; Fungus: Saprolegnia sp.
	Ethanol, Aqueus, Seawater
	Maceration
	Agar disk diffusion method; Broth microdilution
	24 h
	P: Oxytetracycline (5 mgxmL-1); N: Phosphate Buffer Saline (PBS) solution
	n=3
	Ethanol extract of A. marina showed the highest inhibitory activity against S. aureus with inhibition zone 13.33±0.58 mm, as well as against A. hydrophila with 13.0 mm inhibition (MIC: 3.26 µg/mL). 

	
	
	
	Sonneratia alba
	Sonneratiaceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	Ethanol extract of S. alba showed the highest inhibitory activity against V. harveyi at 12.67±0.58 mm diameter zone and A. hydrophila at 13.0 mm diameter inhibition.

	
	
	
	Acanthus ilicifolius 
	Acanthaceae
	True mangrove; ground herbs
	
	
	
	
	
	
	
	
	Ethanol extract of A. ilicifolius exhibited antibacterial activity against tested pathogens with MIC of 1.95 to 3.26 µg/mL values. The best MIC is obtained from the ethanol extract of this mangrove species.

	
	
	
	Rhizophora stylosa
	Rhizophoraceae
	True mangrove; tree
	
	
	
	
	
	
	
	
	R. stylosa ethanol extract garnered the best MIC value against the fungus Saprolegnia sp. with 6.51 µg/mL.


to be Continued…
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	Sibero et al. Study of biomedical properties of Rhizophora mucronata fruit from Rembang, Central Java. [60]
	2020
	Indonesia
	Rhizophora mucronata
	Rhizophoraceae
	True mangrove; trees & shrubs
	Fruits
	Bacteria (Gram-positive): Micrococcus luteus, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli; Fungi: Candida albicans, Trichophyton rubrum
	Methanol
	Maceration
	Broth microdilution
	24 h
	P: None, N: Dimethyl sulfoxide
	n=1
	The result showed that the antimicrobial activity of R. mucronata fruit extract did not inhibit all human pathogens.

	Sirichoat et al. Assessment of antimycobacterial activities of pure compounds extracted from Thai medicinal plants against clarithomycin-resistant Mycobacterium abscessus. [61]
	2021
	Thailand
	Atalantia monophylla
	Rutaceae
	Mangrove-associate; trees & shrubs
	Root
	Clarithomycin-resistant Mycobacterium abscessus
	Dimethyl sulfoxide
	Infusion
	Broth microdilution
	72-336 h, 72-120 h
	P: Clarithomycin; N: Dimethyl sulfoxide
	n=2
	Results did not focus on A. monophylla as any MIC and IC50 values or even inhibition zones are not determined. Additionally, this mangrove species is not a potential source of antimicrobial compounds.

	Somchit et al. In vitro anti-fungal and anti-bacterial activity of Drymoglossum piloselloides L. Presl. against several fungi responsible for Athlete's foot and common pathogenic bacteria. [62]
	2011
	Malaysia
	Drymoglossum piloselloides L. Presl.
	Polypodiaceae 
	Mangrove-associate; ferns
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus, Streptococcus pneumoniae, Bacillus subtilis; Bacteria (Gram-negative): Escherichia coli, Salmonella enteritidis; Fungi: Trichophyton rubrum, Trichophyton mentagrophytes, Candida albicans, Candida tropicalis, Microsporum canis, Aspergillus fumigatus
	Aqueous, Ethanol, Chloroform
	Soxhlet extraction
	Agar disk diffusion method; Broth microdilution
	24-48 h (for bacteria) and 7-14 days (for fungi)
	P: Chloramphenicol (30 mg/ml) and Ampicillin (30 mg/ml) (for bacteria) while Griseofulvin, Itraconazole, Fluconazole (30 mg/ml) (for fungi); N: None
	n=3
	Ethanol and chloroform extracts displayed mild activity in inhibiting Trichophyton spp fungi. In contrast, the aqueous extract exhibited antibacterial activity against S. aureus with 0.8 mg/ml MIC, while the MBC was 3.1 mg/ml. Nevertheless, all extracts displayed antibacterial activity against tested bacteria.


to be Continued…
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	Sumardi et al. Antimicrobial activity of polyisoprenoids of sixteen mangrove species from North Sumatra, Indonesia. [63]
	2018
	Indonesia
	Acacia auriculiformis
	Fabaceae
	True mangrove; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli; Fungi: Candida albicans
	Chloroform-methanol
	Maceration
	Agar disk diffusion method
	24 h (for bacteria) and 48 h (for fungi)
	P: None; N: Dimethyl sulfoxide-Ethanol solution
	n=3
	A. auriculiformis exhibited an IC50 value of 17100 µg/mL.

	
	
	
	Avicennia alba
	Avicenniaceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	This mangrove species exhibited an IC50 value of 12250 µg/mL. 

	
	
	
	Avicennia lanata
	Avicenniaceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	A. lanata exhibited an IC50 value of 14681 µg/mL. 

	
	
	
	Avicennia marina
	Avicenniaceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	A. marina exhibited an IC50 value of 13561 µg/mL.

	
	
	
	Avicennia officinalis
	Avicenniaceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	An IC50 value of 4515 µg/mL from A. officinalis was exhibited.

	
	
	
	Barringtonia 
asiatica
	Lecythidaceae
	Mangrove-associate; trees & shrubs
	
	
	
	
	
	
	
	
	This mangrove species exhibited an IC50 value of 4427 µg/mL.

	
	
	
	Bruguiera gymnorrhiza
	Rhizophoraceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	The IC50 value of polyisoprenoid from this mangrove species was not calculated. 

	
	
	
	Calophyllum inophyllum
	Guttiferae
	Mangrove-associate; trees & shrubs
	
	
	
	
	
	
	
	
	The IC50 value of polyisoprenoid from this mangrove species is 1463 µg/mL. 

	
	
	
	 
	 
	 
	
	
	
	
	
	
	
	
	 to be Continued…
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	Sumardi et al. Antimicrobial activity of polyisoprenoids of sixteen mangrove species from North Sumatra, Indonesia. [63]
	2018
	Indonesia
	Ceriops tagal
	Rhizophoraceae
	True mangrove; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli; Fungi: Candida albicans
	Chloroform-methanol
	Maceration
	Agar disk diffusion method
	24 h (for bacteria) and 48 h (for fungi)
	P: None; N: Dimethyl sulfoxide-Ethanol solution
	n=3
	The IC50 value of polyisoprenoid from this mangrove species is 5680 µg/mL.

	
	
	
	Hibiscus tilliaceus
	Malvaceae
	Mangrove-associate; trees & shrubs
	
	
	
	
	
	
	
	
	This mangrove species has exhibited an IC50 value of 2018 µg/mL.

	
	
	
	Nypa fruticans
	Arecaceae
	True mangrove; palms & palm-like species
	
	
	
	
	
	
	
	
	The polyisoprenoid of N. fruticans showed an IC50 of 2438 µg/mL.

	
	
	
	Pandanus 
odoratissimus
	Pandanaceae
	Mangrove-associate; palms & palm-like species
	
	
	
	
	
	
	
	
	The extract did not exhibit any IC50 values.

	
	
	
	Pongamia pinnata
	Leguminosae
	Mangrove-associate; trees & shrubs
	
	
	
	
	
	
	
	
	The IC50 value of polyisoprenoid from this mangrove species is 5100 µg/mL.

	
	
	
	Ricinus communis
	Euphorbiaceae
	Mangrove-associate; trees & shrubs
	
	
	
	
	
	
	
	
	It was found that the polyisoprenoid extract of R. communis an IC50 value of 9195 µg/mL.

	
	
	
	Rhizophora mucronata
	Rhizophoraceae
	True mangrove; trees & shrubs
	
	
	
	
	
	
	
	
	The IC50 value of its polyisoprenoid extract is 27620 µg/mL. 

	
	
	
	Stachytarpheta jamaicensis
	Verbenaceae
	Mangrove-associate; ground herbs
	
	
	
	
	
	
	
	
	 The IC50 value of polyisoprenoid from this mangrove species is 971 µg/mL.

	
	
	
	 
	 
	 
	
	
	
	
	
	
	
	
	 to be Continued…
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	Sumathy et al. Effects of Stenochlaena palustris Leaf Extract on Growth and Morphogenesis of Food Borne Pathogen, Aspergillus niger. [64]
	2010
	Malaysia
	Stenochlaena palustris
	Blechnaceae
	Mangrove-associate; ferns
	Leaf
	Fungus: Aspergillus niger
	Methanol
	Maceration
	Agar disk diffusion method; Agar dilution for MIC and MFC
	72 h
	P: Miconazole (30 µg/mL); N: Methanol
	n=3
	The extract exhibited antifungal activity with 50 mg/ml concentration of leaf extract for both MIC and MFC. Then, 17.41 mg/ml was the obtained IC50 value for the A. nigerr hyphal growth.

	Suthiwong et al. A new furanocoumarin from the fruits of Scaevola taccada and antifungal activity against Pythium insidiosum. [65]
	2016
	Thailand
	Scaevola taccada 
	Goodeniaceae 
	Mangrove-associate; trees & shrubs
	Fruits
	Fungus: Pythium insidiosum
	Ethyl acetate, Methanol
	Successive maceration
	Agar disk diffusion method
	48-216 h
	P: Terbinafine (20 μL/disc); N: Ethyl acetate or Methanol
	n=1
	Compounds 5 and 7 exhibited strong antifungal activity against P. insidiosum with MIC values of 5 and 10 µg/mL, respectively.


to be Continued…
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	Tan et al. Volatile Constituents of the Leaf Essential Oil of Crinum asiaticum and their Antimicrobial and Cytotoxic Activities. [66]
	2019
	Malaysia
	Crinum
asiaticum
	Amaryllidaceae
	Mangrove-associate; ground herbs
	Leaf
	Bacteria (Gram-positive): Staphycoccus aureus, Bacillus cereus, Bacillus
subtilis; Bacteria (Gram-negative): Proteus mirabilis, Escherichia coli, Shigella boydii; Fungi: Aspergillus niger, Rhizopus sp.; Yeasts: Candida utilis, Candida albicans
	n-Pentane, Methanol, Essential oil 
	Hydrodistillation
	Agar disk diffusion method; Broth microdilution; Subculturing for MLC
	24 h
	P: Chloramphenicol (100 µg/mL); N: 50 % methanol
	n=3
	S. boydii, C. albicans, and Rhizopus sp. obtained MIC values of 1.25, 0.078, and 0.078 mg/ml, respectively, as well as MLC values of 10, 1.25, and 2.5 mg/ml, respectively.

	Thuoc et al. Evaluation of Antibacterial, Antioxidant, and Antiobese Activities of the Fruit Juice of Crabapple Mangrove Sonneratia caseolaris (Linn.). [67]
	2018
	Vietnam
	Sonneratia caseolaris (Linn.)
	Sonneratiaceae
	True mangrove; trees & shrubs
	Fruit
	Bacteria (Gram-positive): Bacillus subtilis; Bacteria (Gram-negative): Escherichia coli, Salmonella typhimurium, Vibrio cholerae
	Aqueous
	Decoction
	Agar well diffusion method
	24 h
	P: None; N: Distilled water
	n=1
	Juice sample 3 exhibited the lowest IC50 value of 7.3 mg/mL. 
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	Vu et al. In vitro antibacterial activity of selected medicinal plants traditionally used in Vietnam against human pathogenic bacteria. [68]
	2016
	Vietnam
	Cassytha filiformis L.
	Lauraceae
	Mangrove-associate; climbers (epiphytes)
	Bark
	Bacteria (Gram-positive): Bacillus cereus, Bacillus subtilis, Staphylococcus aureus; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa
	Methanol
	Maceration
	Broth microdilution
	24 h
	P: Streptomycin sulfate, Chloramphenicol; N: Dimethyl sulfoxide
	n=2
	C. filiformis were active only against on B. cereus and S. aureus both with MIC values of 2,000 mg/mL. 

	
	
	
	Pluchea indica
	Asteraceae
	Mangrove-associate; trees & shrubs (ground herbs)
	Leaf
	
	
	
	
	
	
	
	P. indica also exhibited MIC values of 2,000 mg/mL and was active against all bacteria used except P. aureginosa. Similarly, IC50 values and inhibition zones were not tested.

	Wahyuni et al. Antiviral activities of Indonesian medicinal plants in the East Java region against hepatitis C virus. [69]
	2013
	Indonesia
	Melanolepis multiglandulosa
	Euphorbiaceae
	Mangrove-associate; trees & shrubs
	Stem
	Hepatitis C virus
	Ethanol
	Maceration
	Cell culture method, Broth microdilution
	48 h
	P: HCV mixed with the plant extract; N: Dimethyl sulfoxide
	n=1
	The extracts of M. multiglandulosa stem showed antiviral activities against HCV with IC50 value of 17.1 µg/mL.


to be Continued…
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	DATA AND VARIABLES
	MAIN RESULTS

	Study
	Year
	Southeast Asia country
	Mangrove species
	Family
	Mangrove type
	Part of plant
	Indicator pathogens
	Type of Extract(s)
	Extraction Method(s)
	Antimicrobial assay
	Exposure time to antimicrobial test
	Control group
	Sample size
	 

	Wongsomboon et al. 12-Hydroxycorniculatolide a from the Mangrove Tree, Lumnitzera littorea. [70]
	2018
	Thailand
	Lumnitzera littorea (Jack) Voigt
	Combretaceae
	True mangrove; trees & shrubs
	Leaf
	Bacteria (Gram-positive): Bacillus cereus, Bacillus subtilis, Micrococcus luteus, Staphylococcus aureus, Staphylococcus epidermidis, Streptrococcus mutans; Bacteria (Gram-negative): Escherichia coli, Pseudomonas aeruginosa, Salmonella typhimurium, Vibro cholera, Shigella flexheri
	Methanol
	Maceration
	Broth microdilution
	24 h
	P: Vancomycin, Gentamicin; N: None
	n=1
	The compound 12-hydroxycorniculatolide A exhibited the modest antibacterial activity against S. aureus with MIC value of 64 µg/mL. 

	Yompakdee et al. Bactericidal activity of methanol extracts of crabapple mangrove tree (Sonneratia caseolaris Linn.) against multi-drug resistant pathogens. [71]
	2012
	Thailand
	Sonneratia caseolaris Linn.
	Sonneratiaceae
	True mangrove; trees & shrubs
	Fruit, Leaf, Seed, Pneumatophores
	Bacteria (Gram-positive): Bacillus megaterium, Bacillus subtilis, Enterococcus faecalis, Enterococcus faecium, Methicillin‑resistant Staphylococcus aureus, Staphylococcus aureus, Bacteria (Gram-negative): Acinetobacter baumannii, Escherichia coli, Pseudomonas aeruginosa
	Methanol
	Maceration, Soxhlet extraction
	Agar well diffusion method
	24 h
	P: Chloramphenicol; N: MHB‑diluted Dimethyl sulfoxide
	n=1
	The methanol extracts from all tested parts inhibited both Gram‑positive and Gram‑negative bacteria with MIC values ranging from 0.2-0.4 mg/mL.


to be Continued…
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	DATA AND VARIABLES
	MAIN RESULTS

	Study
	Year
	Southeast Asia country
	Mangrove species
	Family
	Mangrove type
	Part of plant
	Indicator pathogens
	Type of Extract(s)
	Extraction Method(s)
	Antimicrobial assay
	Exposure time to antimicrobial test
	Control group
	Sample size
	 

	Zhang et al. Twenty-nine new limonoids with skeletal diversity from the mangrove plant, Xylocarpus moluccensis. [72]
	2018
	Thailand
	Xylocarpus moluccensis
	Meliaceae
	True mangrove; trees & shrubs
	Seed
	Human immunodeficieny virus-1
	Ethanol
	Maceration
	HIV-Inhibitory bioassay
	48 h
	P: Efavirenz; N: None
	n=1
	At the concentration of 20 µM, compounds Xylomolin A1, Xylomolin C2, Xylomolin J2, and Xylomolin K1 showed inhibitory rates of 17.49±6.93%, 24.47±5.04%, 14.77±5.91%, and 14.34±3.92% against HIV-I virus, respectively.

	Zuraini et al. Antimicrobial and Antifungal Activities of Local Edible Fern Stenochlaena Palustris (Burm. F.) Bedd. [73]
	2010
	Malaysia
	Stenochlaena palustris
	Blechnaceae
	Mangrove-associate; ferns
	Root, Stem, Leaf 
	Bacteria (Gram-positive): Staphylococcus aureus, Bacillus subtilis, Micrococcus sp.; Bacteria (Gram-negative): Enterobacter aerogenes, Escherichia coli, Proteus mirabilis, Klebsiella pneumoniae, Salmonella typhi, Azospirilium lipoferum, Azobacter; Fungi: Penicillium chysogenum, Rhizopus stolonifer, Aspergillus niger, Fusarium sp., Saccharomyces cerevisiae
	Methanol
	Cold percolation
	Agar disk diffusion method; Broth microdilution
	18 h (for bacteria) and 48 h (for fungi)
	P: Chloramphenicol (for
bacteria) (30 µg/mL) and Miconazole nitrate (for fungi) (30 µg/mL); N: Methanol
	n=3
	The best plant extract was the root part since it is most effective in inhibiting all tested pathogens. This is followed by stem and leaf extracts. The broth dilution method showed that the MIC of root extracts ranged from 50 to 12.5 mg/mL. 





APPENDIX 4: Antimicrobial Compounds identified from Southeast Asian Mangrovesto be Continued…

	AUTHOR
	SPECIES
	BIOACTIVE COMPOUND
	ANTIMICROBIAL PROPERTIES
	METHOD IN ISOLATING AND IDENTIFYING BIOACTIVE COMPOUND

	Alnajar et al. (2012)
	Melastoma malabathricum
	Phenols, Flavonoids
	Antibacterial
	Total Phenolic Content (TPC) method (for phenols), Aluminium chloride colorimetric method (for flavonoid)

	Alwash et al. (2013)
	Melastoma malabathricum
	Kaempferol-3-O-(2"",6""-di-O-p-trans-coumaroyl)-β-
glucopyranoside (Kf)
	Antibacterial
	Vacuum Liquid Chromatography (VLC), Thin-layer chromatography (TLC), Direct Thin Layer Chromatography TLC-bioautography, Column Chromatography (CC)

	Andriani et al. (2019)
	Pandanus tectorius
	Phenolics, Flavonoids, Steroids
	Antibacterial
	Thin Layer Chromatography (TLC), Phytochemical Screening, Total Phenolic Content (TPC)

	Apridamayanti (2021)
	Melastoma malabathricum
	Flavonoids, Phenol, Tannins, Saponins, Terpenoids
	Antibacterial, Synergism with amoxcillin
	Thin Layer Chromatography (TLC) (for flavonoid, phenol, terpenoid)

	Erwin et al. (2016)
	Stenochlaena palustris
	Stigmasterol, Stigmasta-dien-5,22-3-ol, acetate, (3 beta), Ethyl linoleate, Stigmast-5-en-3-ol, oleat
	Antibacterial
	Gas chromatography–mass spectrometry (GC-MS) analysis

	Fahmi et al. (2016)
	Drymoglossum piloselloides (L.) Presl
	Flavonoid, Phenol, Terpenoid/Steroid
	Antibacterial
	Ultraviolet-visible (UV-Vis) spectrophotometry

	Hardiyanti et al. (2018)
	Dendrophthoe pentandra (l.) Miq
	Flavonoid
	Antibacterial
	Silica Gel Column Chromatography (CC), Thin Layer Chromatography (TLC)

	Hardiyanti et al. (2019)
	Dendrophthoe pentandra (l.) Miq
	Quercitrin
	Antibacterial
	Preparative Thin Layer Chromatography (TLC), Thin Layer Chromatography (TLC), Ultraviolet–visible spectroscopy (UV-Vis), Fourier transform infrared (FT-IR), Hydrogen-1 nuclear magnetic resonance (H-NMR) spectroscopy, Carbon-13 nuclear magnetic resonance (C-NMR) spectroscopy, Mass spectrometry (MS)

	Harizon et al. (2015)
	Sonneratia alba
	3β-hydroxy-9(11),12–dien, 28-oic acid, lupeol, Lupan-3β-ol
	Antibacterial
	Vacuum Liquid Chromatography (VLC), Silica Gel Column Chromatography (CC), Preparative Thin Layer Chromatography (PTLC), Thin Layer Chromatography (TLC), Infrared (IR) spectroscopy, Mass spectrometry (MS), Hydrogen-1 Nuclear Magnetic Resonance (H-NMR) spectroscopy, Carbon-13 Nuclear Magnetic Resonance (C-NMR) spectroscopy

	Khumaidah et al. (2019)
	Sonneratia ovata Backer
	Stigmasterol
	Antibacterial
	Silica Gel Column 
Chromatography, Column Chromatography (CC), Thin Layer Chromatography (TLC), Nuclear Magnetic Resonance (NMR) spectroscopy

	Li et al. (2015)
	Xylocarpus moluccensis
	Thaixylomolin G-N, 12-Deacetylxyloccensin U, 2-O-Acetyl-2-dehydroxy-12 deacetylxyloccensin U, 6-O-Acetyl-2α-hydroxymexicanolide, 6-O-Acetyl-6-dehydroxymoluccensin T
	Antiviral
	Silica gel column chromatography (CC), Preparative High Performance Liquid Chromatography (HPLC), RP-18 Column Chromatography, HPLC, Ultraviolet-visible (UV–Vis) spectrophotometry, Electronic Circular Dichroism (ECD), Hydrogen-1 Nuclear Magnetic Resonance (H-NMR) spectroscopy, Carbon-13 Nuclear Magnetic Resonance (C-NMR) spectroscopy, High-resolution electrospray ionisation mass spectrometry (HR-ESIMS)

	Mar et al. (2020)
	Morinda citrifolia
	Alkaloids, Flavonoids, Phenolic compounds, Polyphenols
	Antibacterial, Antifungal
	Qualitative Phytochemical Analysis

	Mazlan et al. (2020)
	Avicennia lanata
	Hydroxyavicenol C, Glycosemiquinone, Avicenol C, Avicequinone C, Glycoquinone, Taraxerone, Taraxerol, β-sitosterol, Stigmasterol
	Antiprotozoal
	Flash Chromatography, Thin Layer Chromatography (TLC), High-resolution electrospray ionisation mass spectrometry (HR-ESIMS), Hydrogen-1 nuclear magnetic resonance (H-NMR) spectroscopy, Carbon-13 nuclear magnetic resonance (C-NMR) spectroscopy, Heteronuclear Multiple Bond Correlation (HMBC), Homonuclear correlation spectroscopy (COSY)
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	AUTHOR
	SPECIES
	BIOACTIVE COMPOUND
	ANTIMICROBIAL PROPERTIES
	METHOD IN ISOLATING AND IDENTIFYING BIOACTIVE COMPOUND

	Musdja et al. (2018)
	Cerbera manghas
	Butanol extract: Flavonoid, Saponin, Tannin, Quinon; Hexane extract: Flavonoids, Triterpenoids, Coumarin, Essential oil
	Antibacterial
	Phytochemical screening

	Musdja et al. (2019)
	Cerbera manghas
	Allkaloid, Flavonoid, Saponin, Tannin, Triterpenoids, Phenolic, Glycoside
	Antibacterial
	Phytochemical screening

	Nguyen & Nguyen (2019)
	Pluchea indica
	Polyphenol
	Antibacterial
	ERMA model AE-450 spectrophotometry

	Nugraha et al. (2020)
	Flagellaria indica
	Alkaloid, Flavonoid, Polyphenol, Saponin
	Antibacterial
	Thin Layer Chromatography (TLC)

	
	Hibiscus tiliaceus
	Flavonoid, Polyphenol, Tannin, Saponin
	
	

	Nugraha et al. (2022)
	Pluchea indica
	Quercetin (2), 4,5-di-O-caffeoylquinic acid (3), 34,5-tri-O-caffeoylquinic acid (4), 1,3,4,5-tetra-O-caffeoylquinic acid (5)
	Antiprotozoal
	Analytical High performance liquid chromatography (HPLC), Preparative High performance liquid chromatography (HPLC), Ultraviolet–visible spectroscopy (UV-Vis), Electrospray ionization mass spectrometry (ESIMS), Nuclear magnetic resonance (NMR) spectroscopy

	Pudhom et al. (2010)
	Xylocarpus moluccensis
	Moluccensin H-J
	Antibacterial
	Silica Gel Column Chromatography (CC), Ultraviolet-visible (UV–Vis) spectrophotometry, Infrared (IR) spectroscopy, Hydrogen-1 Nuclear Magnetic Resonance (H-NMR) spectroscopy, Carbon-13 Nuclear Magnetic Resonance (C-NMR) spectroscopy, High-resolution electrospray ionisation mass spectrometry (HR-ESIMS)

	Ren et al. (2018)
	Xylocarpus granatum
	Thaigranatin A-E, Granatumin L, Limonoid derivatives 7, 8a-8i, 9a, 9b, 10a-10c
	Antiviral
	Silica gel column chromatography (CC), Preparative High Performance Liquid Chromatography (HPLC), RP-18 HPLC, Ultraviolet-visible (UV–Vis) spectrophotometry, Electronic Circular Dichroism (ECD), Hydrogen-1 Nuclear Magnetic Resonance (H-NMR) spectroscopy, Carbon-13 Nuclear Magnetic Resonance (C-NMR) spectroscopy, High-resolution electrospray ionisation mass spectrometry (HR-ESIMS)

	Ropisah et al. (2020)
	Melastoma malabathricum
	Steroid, Flavonoid, Terpenoid, Tannin, Saponin, Phenols
	Antibacterial
	Phytochemical screening

	Rosyidah et al. (2020)
	Eleocharis dulcis
	Phenol, Tannin, Flavonoid, Terpenoid, Furfural compounds (namely furfural, 5-methyl furfural, furfuryl alcohol)
	Antibacterial
	Phytochemical screening, Gas chromatography–mass spectrometry (GC-MS) analysis

	Sibero et al. (2020)
	Rhizophora mucronata
	Alkaloid, Flavonoid, Steroid/Triterpenoid
	None
	High Performance Liquid Chromatography with Diode Array 
Detector (HPLC-DAD)

	Sumardi et al. (2018)
	Acacia auriculiformis, Avicennia spp., Barringtonia asiatica, Bruguiera gymnorrhiza, Calophyllum inophyllum, Ceriops tagal, Hibiscus tiliaceus, Nypa fruticans, Pandanus odoratissimus, Pongamia pinnata, Ricinus communis, Rhizophora mucronate, Stachytarpheta jamaicensis
	Polyisoprenoid, Lipid
	Antibacterial
	Polyisoprenoid Extraction

	Suthiwong et al. (2016)
	Scaevola taccada
	Scataccanol (1), Five coumarins: ent-ammirin (2), nodachenetin (3), marmesin (4), xanthyletin (5), and umbelliferone (6), Benzaldehyde derivative; 4-formylsyringol (7), Two iridoids: 6-hydroxy-7-methyl-1-oxo-4-carbomethoxyoctahydrocyclopenta[c]pyran (8) loganetin (9), Lignan: matairesinol (10), Cinnamoyl ester; 2-(4-hydroxyphenyl) 3-(3,4-dihydroxyphenyl)-2-propenoate (11)
	Antifungal
	Column chromatography (CC), Preparative Thin Layer Chromatography (TLC), 1D Nuclear magnetic resonance (1D-NMR) spectroscopy, 2D Nuclear magnetic resonance (2D-NMR) spectroscopy, Information retrieval (IR) system, Mass spectrometry (MS) 
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	AUTHOR
	SPECIES
	BIOACTIVE COMPOUND
	ANTIMICROBIAL PROPERTIES
	METHOD IN ISOLATING AND IDENTIFYING BIOACTIVE COMPOUND

	Tan et al. (2019)
	Crinum asiaticum
	3-Methylbutanal, Methyl butanoate, 3-Methyl-2-buten-1-ol, Hexanal, Furfural, Benzaldehyde, Phenol, Citronellol, cis-Carveol, CarveNone, Methyleugenol, a-Gurjunene, B-Eudesmol, 1-Hexadecanol, Methyloctadecanoate, Oleic acid, Ethyl linoleate
	Antibacterial, Antifungal
	Gas chromatography (GC), Gas chromatography–mass spectrometry (GC-MS)

	Wongsomboon et al. (2018)
	Lumnitzera littorea (Jack) Voigt
	12-hydroxycorniculatolide A, Corniculatolide A, 12-hydroxy-11-O-methyl-
corniculatolide A, 6,7-dimethoxycoumarin
	Antibacterial
	Quick Column Chromatography (QCC), Column Chromatography (CC)

	Zhang et al. (2018)
	Xylocarpus moluccensis
	Xylomolin A1, Xylomolin C2, Xylomolin J2, Xylomolin K1
	Antiviral
	Silica gel column chromatography (CC), Preparative High Performance Liquid Chromatography (HPLC), RP-18 Column Chromatography, HPLC, Ultraviolet-visible (UV–Vis) spectrophotometry, Electronic Circular Dichroism (ECD), Hydrogen-1 Nuclear Magnetic Resonance (H-NMR) spectroscopy, Carbon-13 Nuclear Magnetic Resonance (C-NMR) spectroscopy, High-resolution electrospray ionisation mass spectrometry (HR-ESIMS)












APPENDIX 5: Southeast Asian Mangroves with Inhibition Zone and Inhibitory Concentration Values
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	AUTHOR AND YEAR
	MANGROVE SPECIES
	PART OF PLANT
	TYPE OF EXTRACT
	INHIBITION ZONE (mm)
	MINIMUM INHIBITORY CONCENTRATION (ug/ml)
	HALF MAXIMAL CONCENTRATION (IC50)
	MICROBICIDAL CONCENTRATION (ug/ml)

	Abed et al. (2013)
	Gynotroches axillaris Blume
	Leaf
	CF, MeOH, PE
	7.25±0.83 (B. subtilis)a; 9.33± 0.97 (A. niger)a
	225 (B. subtilisb; A. nigerc, )
	44.7 µg/mL
	ND

	Alnajar et al. (2012)
	Melastoma malabathricum
	All parts
	EtOH
	12.0±0.6 (S. agalactiae)
	1.25 (S. agalactiae)
	10.573±0.58 µmol/L
	MBC: 2.5 (S. agalactiae)

	Alwash et al. (2013)
	Melastoma malabathricum
	Leaf
	MeOH
	20.33±0.58 (MRSA)
	780±0 (MRSA)
	ND
	MBC: 1560±0 (MRSA); Time-kill: 8 h at 2× and 4× MIC (MRSA)

	Al-Zabt & Rukayadi (2021)
	Colocasia esculenta (L.) Schott
	Leaf
	EtOH
	12.25±0.3 (L. monocytogenes)
	2500 (L. monocytogenes)
	ND
	MBC: 5000 (L. monocytogenes); Time kill: 0.5 h at 4× MIC (L. monocytogenes)

	Andriani et al. (2020)
	Acanthus ilicifolius L.
	Leaf
	MeOH
	ND
	ND
	17.51 µg/mL
	ND

	Andriani et al. (2019)
	Pandanus tectorius
	Fruit
	EtOAc
	15±0.11 (S. aureus), 15±0.13 (B. subtilis)
	ND
	800 µg/mL
	ND

	Apridamayanti et al. (2021)
	Melastoma malabathricum
	Leaf
	EtOH
	11.08±0.104 (B. subtilis)
	6250 (B. subtilis)
	5.28 µg/mL
	ND

	Cucikodana et al. (2019)
	Avicennia marina
	Leaf
	MeOH
	5.50±0.50 (E. coli)
	ND
	46.8±1.08 ppm
	ND

	Dao (2013)
	Ipomoea pes-caprae (L.)
	Stem, Flower
	MeOH
	6.0±0.0d & 14.7±1.2e (V. parahaemolyticus)
	ND
	330 µg/mLd & 3390 µg/mLe
	ND

	Eldeen et al. (2015)
	Avicennia lanata
	Bark, Leaf, Root
	EtOAc, MeOH
	ND
	90 (E. coligh, S. aureusgh, K. pneumoniaefg)
	ND
	ND

	
	Ceriops tagal
	Leaf, Root
	MeOH
	ND
	90 (S. aureus)bh
	ND
	ND

	
	Sonneratia alba
	Bark
	MeOH
	ND
	190 (E. coli)
	ND
	ND

	Emelda et al. (2015)
	Passiflora foetida
	All parts
	EtOAc
	ND
	0.4% (S. aureus)
	ND
	MIC: 0.2% (S. aureus)

	Erwin et al. (2016)
	Stenochlaena palustris
	Leaf
	EtOH
	12.0 (E. coli)
	10% (w/v) (E. coli)
	ND
	ND

	Fahmi (2016)
	Drymoglossum piloselloides (L.) Presl
	Leaf
	MeOH
	1.34 (E. coli)
	ND
	9.7 mg/L
	ND

	Legend: aInhibitory effect of the leaf chloroform extract; bInhibitory effect of the leaf methanol extract; cInhibitory effect of the leaf petroleum ether extract; dInhibitory effect of the flower methanol extract; eInhibitory effect of the stem methanol extract; fInhibitory effect of the leaf ethyl acetate extract; gInhibitory effect of the bark methanol extract; hInhibitory effect of the root methanol extract; CF: Chloroform; MeOH: Methanol; PE: Petroleum ether; EtOH: Ethanol; EtOAc: Ethyl acetate; ND: Not Determined
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	AUTHOR AND YEAR
	MANGROVE SPECIES
	PART OF PLANT
	TYPE OF EXTRACT
	INHIBITION ZONE (mm)
	MINIMUM INHIBITORY CONCENTRATION (ug/ml)
	HALF MAXIMAL CONCENTRATION (IC50)
	MICROBICIDAL CONCENTRATION (ug/ml)

	Haq et al. (2014)
	Sonneratia alba
	Bark
	EtOH
	195.6 (S. aureus)
	ND
	19.7
	ND

	Haq et al. (2011)
	Bruguiera gymnorrhiza
	Bark
	EtOH
	18.95 (S. aureus)
	ND
	19.7
	ND

	Hardiyanti et al. (2018)
	Dendrophthoe pentandra (l.) Miq
	Leaf
	Flavonoid
	9.92±0.02 (S. aureus)
	ND
	6-8 µg/mL
	ND

	Hardiyanti et al. (2019)
	Dendrophthoe pentandra (l.) Miq
	Leaf
	MeOH
	9.54±0.09 (S. aureus)
	ND
	3.59 ppm
	ND

	Harizon et al. (2015)
	Sonneratia alba
	Bark
	EtOAc
	ND
	15.6 (S. aureus)
	ND
	ND

	Kaewpiboon et al. (2012)
	Dolichandrone spathacea
	Leaf
	NR
	ND
	ND
	0.28 μg/mL
	ND

	
	Lumnitzera littorea
	
	EtOH
	ND
	ND
	
	ND

	
	Sonneratia alba
	
	Aq
	13.0 (M. luteus); 10.0 (C. albicans)
	125 ( P. aeruginosa); 250 (C. albicans)
	
	ND

	
	Sonneratia caseolaris 
	
	Aq, EtOH
	15.0 (E. colii; C. albicansj)
	15.0 (E. colij); 125 (C. albicansj)
	
	ND

	Khumaidah et al. (2019)
	Sonneratia ovata Backer
	Bark
	MeOH
	ND
	ND
	7.7 (S. aureus)
	ND

	Kudera et al. (2021)
	Acanthus ebracteatus Vahl
	All parts
	EtOH
	ND
	NIE
	NIE
	ND

	
	Artocarpus blancoi (Elmer) Merr.
	Fruit
	
	ND
	32.0 (C. difficile, C. perfringens)
	53.70±16.0 μg/mL
	ND

	
	Artocarpus camansi Blanco
	Bark
	
	ND
	128 (E. faecalis)
	48.40±0.93 μg/mL
	ND

	
	Artocarpus elasticus Reinw. ex Blume
	Bark
	
	ND
	NIE
	NIE
	ND

	
	Artocarpus odoratissimus Blanco
	Fruit
	
	ND
	NIE
	NIE
	ND

	
	Commelina communis (L.)
	All parts
	
	ND
	NIE
	NIE
	ND

	
	Cyathula prostrata (L.) Blume 
	All parts
	
	ND
	NIE
	NIE
	ND

	
	Diplazium esculentum (Retz.) Sw.
	Rhizome
	
	ND
	512 (E. coli)
	NIE
	ND

	
	Emilia sonchifolia (L.) DC. ex 
	All parts
	
	ND
	NIE
	NIE
	ND

	
	Helicteres angustifolia L.
	Root
	
	ND
	NIE
	NIE
	ND

	
	Melastoma saigonense (Kuntze) Merr.
	Leaf with flower buds
	
	ND
	512 (B. cereus, E. coli, L. monocytogenes, V. parahaemolyticus); 512 (C. difficile)
	49.75±3.53 μg/mL
	ND

	Legend: iInhibitory effect of the leaf ethanol extract; jInhibitory effect of the leaf aqueous extract; MeOH: Methanol; EtOH: Ethanol; EtOAc: Ethyl acetate; Aq: Aqueous; ND: Not Determined; NR: Not Reported; NIE: No Inhibitory Effect


to be Continued…
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	AUTHOR AND YEAR
	MANGROVE SPECIES
	PART OF PLANT
	TYPE OF EXTRACT
	INHIBITION ZONE (mm)
	MINIMUM INHIBITORY CONCENTRATION (ug/ml)
	HALF MAXIMAL CONCENTRATION (IC50)
	MICROBICIDAL CONCENTRATION (ug/ml)

	Li et al. (2015)
	Xylocarpus moluccensis
	Seed
	EtOAc
	ND
	ND
	77.1±8.7 μM
	ND

	Mar et al. (2020)
	Morinda citrifolia
	Leaf
	EtOAc
	40.0 (B. subtilis, P. aeruginosa)
	ND
	3.26 μg/mL
	ND

	Mazlan et al. (2020)
	Avicennia lanata
	Stem
	MeOH
	ND
	3.12 µM (T. b. brucei)
	ND
	ND

	Muangrom & Vajrodaya (2018)
	Guettarda speciosa L.
	Stem bark
	MeOH
	9.50 (S. choleraesuis)
	128 (S. choleraesuis)
	ND
	ND

	Musdja et al. (2019)
	Cerbera manghas
	Leaf
	DCM
	15.83 (S. aureus)
	1500 (S. aureus)
	ND
	MBC: 2500 (S. aureus)

	Musdja et al. (2018)
	Cerbera manghas
	Leaf
	BuOH
	25.0 (K. pneumoniae)
	1000 (K. pneumoniae)
	ND
	MBC: 2000 (K. pneumoniae)

	Mutmainnah et al. (2020)
	Abrus precatorius
	Leaf
	EtOH
	41±0.58 (S. aureus (MSSA) 22187)
	25 (S. aureus (MSSA) 22187)
	ND
	ND

	Ngo et al. (2021)
	Calophyllum inophyllum
	Aerial parts
	MeOH
	ND
	32±0 (B. cereus)
	ND
	ND

	
	Olax imbricata
	
	
	ND
	597±209 (B. subtilis)
	ND
	ND

	
	Acronychia pedunculata (L.) Miq.
	
	
	ND
	75±26 (B. cereus)
	ND
	ND

	
	Sonneratia caseolaris (L.) Engl.
	
	
	ND
	683±264 (B. cereus, B. subtilis)
	ND
	ND

	Nguyen & Eun (2013)
	Premna integrifolia (L.) 
	Leaf
	MeOH
	12.75±0.75 (P. cyclopium)
	2500 (P. aeruginosa)
	ND
	ND

	Nguyen & Nguyen (2019)
	Pluchea indica
	Leaf
	MeOH
	ND
	<100000 (Gram-positive bacteria)
	ND
	ND

	Nugraha et al. (2022)
	Pluchea indica
	Leaf
	MeOH
	ND
	ND
	8.2 µm
	ND

	Nugraha et al. (2020)
	Flagellaria indica
	Leaf
	MeOH
	ND
	250 (P. aeruginosa)
	144.1±6.0 μg/mL
	ND

	
	Hibiscus tiliaceus
	
	
	ND
	62.5 (S. aureus)
	56.3±2.2 μg/mL
	ND

	Omar et al. (2012)
	Melastoma malabathricum
	Flower, Fruit
	MeOH
	46.7±2.0 (M. luteus)k
	12500 (B. cereusl, S. pyogeneskl)
	ND
	MBC: 50000 (B. cereusl, S. pyogeneskl)

	Padzil et al. (2021)
	Colocasia esculenta L.
	Leaf
	EtOH
	8.40±0.1 (S. aureus)
	3130±0.00 (V. parahaemolyticus)
	ND
	MBC: 6250±0.00 (V. parahaemolyticus); Time-kill: 4 h at 2 × MIC (6250) (V. parahaemolyticus)

	Legend: kInhibitory effect of the fruit methanol extract; lInhibitory effect of the flower methanol extract;  MeOH: Methanol; EtOH: Ethanol; EtOAc: Ethyl acetate; DCM: Dichloromethane; BuOH: Butanol; ND: Not Determined


Continuation…


to be Continued…


APPENDIX 5: Southeast Asian Mangroves with Inhibition Zone and Inhibitory Concentration Values Continuation…


	AUTHOR AND YEAR
	MANGROVE SPECIES
	PART OF PLANT
	TYPE OF EXTRACT
	INHIBITION ZONE (mm)
	MINIMUM INHIBITORY CONCENTRATION (ug/ml)
	HALF MAXIMAL CONCENTRATION (IC50)
	MICROBICIDAL CONCENTRATION (ug/ml)

	Prajuabjinda et al. (2012)
	Acanthus ebracteatus Vahl
	All parts
	EtOH
	10.33±0.58 (B. subtilis)
	>5000 (B. subtilis)
	ND
	ND

	
	Hydnophytum formicarum Jack
	Rhizome
	EtOH
	14.17±0.29 (S. aureus)
	156.25 (S. aureus)
	ND
	ND

	Pratoomsoot et al. (2020)
	Acanthus ebracteatus Vahl
	Leaf
	EtOH
	ND
	62.5 (S. pyogenes); 250 (C. albicans)
	0.12±0.03 mg/L
	MBC: 62.5 (S. pyogenes); MFC: 250 (C. albicans)

	Pudhom et al. (2010)
	Xylocarpus moluccensis
	Fruit
	MeOH
	ND
	256 (E. faecalis, S. hominis)
	>10 μg/mL
	ND

	Ren et al. (2018)
	Xylocarpus granatum
	Seed
	EtOH
	ND
	ND
	15.98±6.87 µM
	ND

	Ropisah et al. (2020)
	Melastoma malabathricum
	Leaf
	EtOAc, MeOH
	10.0 (B. subtilis)f
	ND
	111.90b
	ND

	Rosyidah et al. (2020)
	Eleocharis dulcis
	Root
	MeOH
	12.9 (S. aureus)
	6.25 (S. aureus)
	ND
	ND

	Saad et al. (2013)
	Acrostichum speciosum
	Root
	EtOAc
	10.5±0.71 (B. cereus)
	40.0 (E. coli)
	ND
	MBC: 40 (E. coli)

	Saad et al. (2012)
	Sonneratia alba
	Leaf
	MeOH
	17.5 (E. coli)
	370 (C. neoformans)
	ND
	MBC: 1110 (B. cereus); MFC: 10,000 (C. neoformans)

	Saad et al. (2011)
	Lumnitzera littorea
	Leaf
	n-Hex
	19.0 (B. cereus)
	MIC: 40.0 (B. cereus, E. coli)
	ND
	MBC: 40.0

	Saptiani et al. (2018)
	Avicennia marina
	Leaf
	EtOH, SW
	13.33 (S. aureus)i; 11.67 (Saprolegnia sp.)im
	MIC: 2.6 (E. coli); 7.81 (Saprolegnia sp.)
	ND
	ND

	
	Sonneratia alba
	
	
	13.00 (S. aureus, A. hydrophila)i; 12.00  (Saprolegnia sp.)i
	MIC: 3.91 (E. coli, A. hydrophila, V. harveyi); 7.81 (Saprolegnia sp.)
	ND
	ND

	
	Acanthus ilicifolius 
	
	
	13.33 (S. aureus)i; 12.33 (Saprolegnia sp.)i
	MIC: 1.95 (E. coli, V. harveyi); 6.51 (Saprolegnia sp.)
	ND
	ND

	
	Rhizophora stylosa
	
	
	12.67 (S. aureusi, E. colii, A. hydrophilaim); 11.67 (Saprolegnia sp.)i
	MIC: 5.1 (S. aureus, E. coli, A. hydrophila, V. harveyi); 6.51 (Saprolegnia sp.)
	ND
	ND

	Sibero et al. (2020)
	Rhizophora mucronata
	Fruit
	MeOH
	ND
	NIE
	398 µg/mL
	ND

	Sirichoat et al. (2021)
	Atalantia monophylla
	Root
	DMSO
	ND
	NIE
	ND
	ND

	Somchit et al. (2011)
	Drymoglossum piloselloides L. Presl.
	Leaf
	Aq, CF
	23.6±2.0 (S. aureus)j; 12.3±1.2 (T. mentagrophytes)a
	800 (S. aureus)
	ND
	MBC: 3100 (S. aureus)

	Legend: aInhibitory effect of the leaf chloroform extract; bInhibitory effect of the leaf methanol extract; fInhibitory effect of the leaf ethyl acetate extract; iInhibitory effect of the leaf ethanol extract; jInhibitory effect of the leaf aqueous extract; mInhibitory effect of the leaf seawater extract; CF: Chloroform; MeOH: Methanol; EtOH: Ethanol; EtOAc: Ethyl acetate; Aq: Aqueous; n-Hex: n-Hexane; SW: Seawater; DMSO: Dimethyl sulfoxide; ND: Not Determined; NIE: No Inhibitory Effectto be Continued…






APPENDIX 5: Southeast Asian Mangroves with Inhibition Zone and Inhibitory Concentration Values 
	AUTHOR AND YEAR
	MANGROVE SPECIES
	PART OF PLANT
	TYPE OF EXTRACT
	INHIBITION ZONE (mm)
	MINIMUM INHIBITORY CONCENTRATION (ug/ml)
	HALF MAXIMAL CONCENTRATION (IC50)
	MICROBICIDAL CONCENTRATION (ug/ml)

	Sumardi et al. (2018)
	Acacia auriculiformis
	Leaf
	CF-MeOH
	13.17±4.63 (E. coli)
	ND
	17100 µg/mL
	ND

	
	Avicennia alba
	
	
	9.24±0.22 (S. aureus)
	ND
	12250 µg/mL
	ND

	
	Avicennia lanata
	
	
	13.25±0.32 (S. aureus)
	ND
	14681 µg/mL
	ND

	
	Avicennia marina
	
	
	10.85±0.58 (E. coli)
	ND
	13561 µg/mL
	ND

	
	Avicennia officinalis
	
	
	12.66±0.71 (E. coli)
	ND
	4515 µg/mL
	ND

	
	Barringtonia asiatica
	
	
	12.83±0.58 (E. coli)
	ND
	4427 µg/mL
	ND

	
	Bruguiera gymnorrhiza
	
	
	11.65±0.67 (S. aureus)
	ND
	NIE
	ND

	
	Calophyllum inophyllum
	
	
	9.65±0.74 (E. coli)
	ND
	1463 µg/mL
	ND

	
	Ceriops tagal
	
	
	13.48±3.10 (S. aureus)
	ND
	5680 µg/mL
	ND

	
	Hibiscus tiliaceus
	
	
	11.57±1.31 (S. aureus)
	ND
	2018 µg/mL
	ND

	
	Nypa fruticans
	
	
	14.48±1.17 (E. coli)
	ND
	2438 µg/mL
	ND

	
	Pandanus odoratissimus
	
	
	12.49±0.58 (E. coli)
	ND
	NIE
	ND

	
	Pongamia pinnata
	
	
	10.96±0.10 (S. aureus)
	ND
	5100 µg/mL
	ND

	
	Ricinus communis
	
	
	10.16±1.02 (E. coli)
	ND
	9195 µg/mL
	ND

	
	Rhizophora mucronata
	
	
	11.09±0.86 (S. aureus)
	ND
	2760 µg/mL
	ND

	
	Stachytarpheta jamaicensis
	
	
	11.35±0.18 (S. aureus)
	ND
	971 µg/mL
	ND

	Legend: CF: Chloroform; MeOH: Methanol; ND: Not Determined; NIE: No Inhibitory Effect


to be Continued…
Continuation…



APPENDIX 5: Southeast Asian Mangroves with Inhibition Zone and Inhibitory Concentration Values 
	AUTHOR AND YEAR
	MANGROVE SPECIES
	PART OF PLANT
	TYPE OF EXTRACT
	INHIBITION ZONE (mm)
	MINIMUM INHIBITORY CONCENTRATION (ug/ml)
	HALF MAXIMAL CONCENTRATION (IC50)
	MICROBICIDAL CONCENTRATION (ug/ml)

	Sumathy et al. (2010)
	Stenochlaena palustris
	Leaf
	MeOH
	11±2 (A. niger)
	50000 (A. niger)
	17410 µg/mL
	MFC: 50000 (A. niger)

	Suthiwong et al. (2016)
	Scaevola taccada 
	Fruit
	EtOAc
	ND
	5 (P. insidiosum)
	ND
	ND

	Tan et al. (2019)
	Crinum asiaticum
	Leaf
	Essential oil
	10.0±0.1 (S. boydii); 10.0±0.1 (C. albicans, Rhizopus sp.)
	1250 (S. boydii); 78 (C. albicans, Rhizopus sp.)
	ND
	MLC: 10000 (S. boydii); 1250 (C. albicans); 2500 (Rhizopus sp.)

	Thuoc et al. (2018)
	Sonneratia caseolaris (Linn.)
	Fruit
	Aq
	35.0 (V. cholerae)
	ND
	7300 µg/mL
	ND

	Vu et al. (2016)
	Cassytha filiformis L.
	Bark
	MeOH
	ND
	2000 (B. cereus, S. aureus)
	ND
	MBC: >2000 (B. cereus, S. aureus)

	
	Pluchea indica
	Leaf
	
	ND
	500 (B. cereus, S. aureus)
	ND
	MBC: 500 (B. cereus, S. aureus)

	Wahyuni et al. (2013)
	Melanolepis multiglandulosa
	Stem
	EtOH
	ND
	ND
	17.1±1.6 µg/mL
	ND

	Wongsomboon et al. (2018)
	Lumnitzera littorea (Jack) Voigt.
	Leaf
	MeOH
	ND
	64.0 (S. aureus)
	ND
	ND

	Yompakdee et al. (2012)
	Sonneratia caseolaris Linn.
	Leaf
	MeOH
	ND
	200 (B. subtilis, B. megaterium, E. coli, P. aeruginosa, E. coli (ESBL), P. aeruginosa (MDR))
	ND
	MBC: 200 (B. megaterium)

	Zhang et al. (2018)
	Xylocarpus moluccensis
	Seed
	EtOH
	ND
	ND 
	37.7 µM
	ND

	Zuraini et al. (2010)
	Stenochlaena palustris
	Root, Stem
	MeOH
	24.0 (P. mirabilis)e; 16.0 (A. niger, S. cerevisiae)h
	12500 (E. aerogenes, E. coli, S. typhi, A. lipoferum)
	ND
	ND

	Legend: eInhibitory effect of the stem methanol extract; hInhibitory effect of the root methanol extract; MeOH: Methanol; EtOH: Ethanol; EtOAc: Ethyl acetate; Aq: Aqueous; ND: Not Determined


Continuation…




APPENDIX 6: Assessment of Risk of Bias of Final Included Studies

	Author and Year
	Mangroves
	Plant system
	Extraction Process
	Microorganism tested
	Antimicrobial Assay
	

	
	Encompass more than one species of mangroves
	Extracts from Root system of mangrove
	Extracts from Shoot system of mangrove
	Fresh plant part is dried prior to extraction
	Provided and used various type of solvent for extraction
	Provided and used various type of extraction method to acquire mangrove crude extracts
	Mangrove extract tested against bacteria
	Mangrove extract tested against fungi
	Mangrove extract tested against protozoans
	Mangrove extract tested against virus
	Mangrove extract tested against helminths
	Used more than one antimicrobial assay
	Sample size calculation
	Positive control
	Negative control
	Blinding of examiner
	Risk of Bias

	Abed et al. (2013)
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	Medium

	Alnajar et al. (2012)
	N
	Y
	Y
	N
	Y
	Y
	Y
	N
	N
	N
	N
	Y
	N
	Y
	Y
	N
	Medium

	Alwash et al. (2013)
	N
	N
	Y
	N
	N
	N
	Y
	N
	N
	N
	N
	Y
	N
	Y
	Y
	N
	High

	Al-Zabt & Rukayadi (2021)
	N
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	Y
	N
	Y
	Y
	N
	High

	Andriani et al. (2019)
	N
	N
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High

	Andriani et al. (2020)
	N
	N
	Y
	Y
	N
	N
	N
	Y
	N
	N
	N
	N
	N
	Y
	N
	N
	High

	Apridamayanti et al. (2021)
	N
	N
	Y
	N
	N
	N
	Y
	N
	N
	N
	N
	Y
	N
	N
	N
	N
	High

	Cucikodana et al. (2019)
	N
	N
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	N
	N
	N
	N
	N
	High

	Dao (2013)
	N
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High

	Eldeen et al. (2015)
	Y
	Y
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	N
	N
	Medium

	Emelda et al. (2015)
	N
	Y
	Y
	Y
	Y
	Y
	Y
	N
	N
	N
	N
	Y
	N
	N
	N
	N
	Medium

	Erwin et al. (2016)
	N
	Y
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High

	Fahmi (2016)
	N
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	N
	Y
	N
	High

	Haq et al. (2011)
	N
	N
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High



Legend: Y=Yes, N=No
to be Continued…




APPENDIX 6: Assessment of Risk of Bias of Final Included Studies Continuation…



	Author and Year
	Mangroves
	Plant system
	Extraction Process
	Microorganism tested
	Antimicrobial Assay
	Risk of Bias

	
	Encompass more than one species of mangroves
	Extracts from Root system of mangrove
	Extracts from Shoot system of mangrove
	Fresh plant part is dried prior to extraction
	Provided and used various type of solvent for extraction
	Provided and used various type of extraction method to acquire mangrove crude extracts
	Mangrove extract tested against bacteria
	Mangrove extract tested against fungi
	Mangrove extract tested against protozoans
	Mangrove extract tested against virus
	Mangrove extract tested against helminths
	Used more than one antimicrobial assay
	Sample size calculation
	Positive control
	Negative control
	Blinding of examiner
	

	Haq et al. (2014)
	N
	Y
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	N
	N
	High

	Hardiyanti et al. (2018)
	N
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	N
	N
	N
	High

	Hardiyanti et al. (2019)
	N
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	N
	N
	N
	High

	Harizon et al. (2015)
	N
	N
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	Y
	N
	Y
	N
	N
	High

	Kaewpiboon et al. (2012)
	Y
	N
	Y
	Y
	Y
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	N
	N
	Medium

	Khumaidah et al. (2019)
	N
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High

	Kudera et al. (2021)
	Y
	Y
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	N
	N
	High

	Li et al. (2015)
	N
	N
	Y
	Y
	N
	N
	N
	N
	N
	Y
	N
	N
	N
	Y
	N
	N
	High

	Mar et al. (2020)
	N
	N
	Y
	Y
	Y
	N
	Y
	Y
	N
	N
	N
	N
	N
	N
	N
	N
	High

	Mazlan et al. (2020)
	N
	N
	Y
	Y
	N
	Y
	N
	N
	Y
	N
	N
	N
	N
	Y
	N
	N
	High

	Muangrom & Vajrodaya (2018)
	N
	Y
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	Y
	N
	Y
	N
	N
	High

	Musdja et al. (2018)
	N
	N
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	Y
	N
	Y
	N
	N
	High

	Musdja et al. (2019)
	N
	N
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	Y
	N
	Y
	N
	N
	High

	Mutmainnah et al. (2020)
	N
	N
	Y
	N
	N
	N
	Y
	N
	N
	N
	N
	Y
	N
	Y
	Y
	N
	High

	Ngo et al. (2021)
	Y
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High


   Legend: Y=Yes, N=No
to be Continued…



APPENDIX 6: Assessment of Risk of Bias of Final Included Studies Continuation…


	Author and Year
	Mangroves
	Plant system
	Extraction Process
	Microorganism tested
	Antimicrobial Assay
	

	
	Encompass more than one species of mangroves
	Extracts from Root system of mangrove
	Extracts from Shoot system of mangrove
	Fresh plant part is dried prior to extraction
	Provided and used various type of solvent for extraction
	Provided and used various type of extraction method to acquire mangrove crude extracts
	Mangrove extract tested against bacteria
	Mangrove extract tested against fungi
	Mangrove extract tested against protozoans
	Mangrove extract tested against virus
	Mangrove extract tested against helminths
	Used more than one antimicrobial assay
	Sample size calculation
	Positive control
	Negative control
	Blinding of examiner
	Risk of Bias

	Nguyen & Eun (2013)
	N
	Y
	Y
	Y
	Y
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	Medium

	Nguyen & Nguyen (2019)
	N
	N
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	N
	Y
	N
	Y
	N
	High

	Nugraha et al. (2020)
	Y
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	Y
	N
	Y
	N
	N
	High

	Nugraha et al. (2022)
	N
	N
	Y
	Y
	N
	N
	N
	N
	Y
	N
	N
	N
	N
	Y
	Y
	N
	High

	Omar et al. (2012)
	N
	N
	Y
	N
	N
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	High

	Padzil et al. (2021)
	N
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	Y
	N
	Y
	Y
	N
	High

	Prajuabjinda et al. (2012)
	Y
	Y
	Y
	Y
	N
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	N
	N
	Medium

	Pratoomsoot et al. (2020)
	N
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High

	Pudhom et al. (2010)
	N
	N
	Y
	N
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	N
	N
	N
	High

	Ren et al. (2018)
	N
	N
	Y
	Y
	N
	N
	N
	N
	N
	Y
	N
	N
	N
	Y
	N
	N
	High

	Ropisah et al. (2020)
	N
	N
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High

	Rosyidah et al. (2020)
	N
	Y
	N
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High

	Saad et al. (2011)
	Y
	N
	Y
	Y
	Y
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	Medium

	Saad et al. (2012)
	N
	N
	Y
	Y
	Y
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	Medium



Legend: Y=Yes, N=No
to be Continued…




APPENDIX 6: Assessment of Risk of Bias of Final Included Studies Continuation…


	Author and Year
	Mangroves
	Plant system
	Extraction Process
	Microorganism tested
	Antimicrobial Assay
	

	
	Encompass more than one species of mangroves
	Extracts from Root system of mangrove
	Extracts from Shoot system of mangrove
	Fresh plant part is dried prior to extraction
	Provided and used various type of solvent for extraction
	Provided and used various type of extraction method to acquire mangrove crude extracts
	Mangrove extract tested against bacteria
	Mangrove extract tested against fungi
	Mangrove extract tested against protozoans
	Mangrove extract tested against virus
	Mangrove extract tested against helminths
	Used more than one antimicrobial assay
	Sample size calculation
	Positive control
	Negative control
	Blinding of examiner
	Risk of Bias

	Saad et al. (2013)
	N
	Y
	Y
	N
	Y
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	Medium

	Saptiani et al. (2018)
	Y
	N
	Y
	Y
	Y
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	Medium

	Sibero et al. (2020)
	N
	N
	Y
	Y
	N
	N
	Y
	Y
	N
	N
	N
	N
	N
	N
	Y
	N
	High

	Sirichoat et al. (2021)
	N
	Y
	N
	N
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High

	Somchit et al. (2011)
	N
	N
	Y
	Y
	Y
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	N
	N
	Medium

	Sumardi et al. (2018)
	Y
	N
	Y
	Y
	N
	N
	Y
	Y
	N
	N
	N
	N
	N
	N
	Y
	N
	High

	Sumathy et al. (2010)
	N
	N
	Y
	Y
	N
	N
	N
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	High

	Suthiwong et al. (2016)
	N
	N
	Y
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	Y
	Y
	N
	High

	Tan et al. (2019)
	N
	N
	Y
	N
	N
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	High

	Thuoc et al. (2018)
	N
	N
	Y
	N
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	N
	Y
	N
	High

	Vu et al. (2016)
	N
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	Y
	N
	High

	Wahyuni et al. (2013)
	N
	N
	Y
	Y
	N
	N
	N
	N
	N
	Y
	N
	Y
	N
	Y
	Y
	N
	High

	Wongsomboon et al. (2018)
	N
	N
	Y
	Y
	N
	N
	Y
	N
	N
	N
	N
	N
	N
	Y
	N
	N
	High

	Yompakdee et al. (2012)
	N
	N
	Y
	Y
	N
	Y
	Y
	N
	N
	N
	N
	N
	Y
	Y
	Y
	N
	Medium

	Zhang et al. (2018)
	N
	N
	Y
	Y
	N
	N
	N
	N
	N
	Y
	N
	N
	N
	Y
	Y
	N
	High

	Zuraini et al. (2010).
	N
	Y
	Y
	N
	N
	N
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	Medium



Legend: Y=Yes, N=No

