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Supplementary material 

Antibacterial activity/potential of macroalgae extracts against phytopathogenic bacteria 

and/or related to plant pathogenicity 

In the following pages, it will be presented all the information about macroalgae extracts/dry powder with the potential to inhibit phytopathogenic bacteria or related 

species. The data is organized in sections, and it was organized by methodologies. 

Note: All the data information in the supplementary material I were retrieved from the SCOPUS database using the following search: “Antibacteria* AND (Plant* OR crop* OR agricultur* OR 

veget* OR phytopatho*) AND (Macroalga* OR seaweed)”. 
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Table S1. Detailed information of antibacterial activity reported form disc/well diffusion technique. 

Disc/well diffusion technique 

Phytopathogenic 

bacteria 
Macroalgae source 

Extraction 

solvent 

Collection 

conditions 

Composition of 

the extract 

Possible 

composition 

(comparative 

information) 

Extract 

concentration/ 

volume (extract) 

Inhibition halo 

(diameter_mm)

/(%) 

Notes Reference 

Agrobacterium 

tumefaciens 

 

Cystoseira humilis 
var. myriophylloides 

Methanol - - - Soaked in ASE at 
1.5% 

>30 mm - [1] 

Laminaria digitata Methanol - - - Soaked in ASE at 
1.5% 

>30 mm - [1] 

Bacillus subtilis 

 

Aglaothamnion 

sepositum 

 

Dry powder Spring - - Disc thallus 1,5 mm - [2] 

Dry powder Summer - - Disc thallus 1 mm - [2] 

Dry powder Autumn - - Disc thallus 1,5 mm - [2] 

Dry powder Winter - - Disc thallus 1 mm - [2] 

Alaria esculenta 

 

Dry powder Summer - - Disc thallus 2 mm - [2] 

Dry powder Autumn - - Disc thallus 3 mm - [2] 

Anthophycus 

longifolius 

 

Benzene - Proteins and 
amino acids, 
phenolic 
compounds, 
alkaloids,  
carbohydrates 

- "Standard 
concentration" 

16.23±0.145 
mm 

Zones greater 
than 10 mm are 
considered 
positive results. 

[3] 

Acetic acid - Proteins and 
amino acids, 
phenolic 
compounds, 
carbohydrates, 
alkaloids 

- "Standard 
concentration" 

17.5±0.289 mm Zones greater 
than 10 mm are 
considered 
positive results. 

[3] 

Hexane - Proteins and 
amino acids, 
phenolic 
compounds, 
carbohydrates, 
alkaloids 

- "Standard 
concentration" 

15.43±0.296 
mm 

Zones greater 
than 10 mm are 
considered 
positive results. 

[3] 

DMSO - Proteins and 
amino acids, 
phenolic 
compounds, 

- "Standard 
concentration" 

20.5±0.500 mm Zones greater 
than 10 mm are 
considered 
positive results. 

[3] 
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alkaloids, 
sugar/glucosides 

Diethyl ether - Proteins and 
amino acid, 
phenolic 
compounds, 
alkaloids, 
sugar/glucosides 

- "Standard 
concentration" 

16.5±0.289 mm Zones greater 
than 10 mm are 
considered 
positive results. 

[3] 

Bacillus subtilis Anthophycus 

longifolius 

Chloroform - Proteins and 
amino acids, 
glycosides, 
phenolic 
compounds, 
alkaloids, 
sugar/glucosides 

- "Standard 
concentration" 

18.16±0.166 
mm 

Zones greater 
than 10 mm are 
considered 
positive results. 

[3] 

Antithamnion 

cruciatum 

Dry powder Spring - - Disc thallus 2,5 mm - [2] 

Dry powder Summer - - Disc thallus 1 mm - [2] 

Asparagopsis 

armata 

Dry powder Summer - - Disc thallus 11 mm - [2] 

Avrainvillea 

nigricans 

Ethyl acetate  - - - 100 μL 0.36 Data of 
inhibition not 
specified 

[4] 

Bifurcaria bifurcata Dry powder Spring - - Disc thallus 1,5 mm - [2] 

Dry powder Summer - - Disc thallus 2 mm - [2] 

Dry powder Autumn - - Disc thallus 1,5 mm - [2] 

Bonnemaisonia 

asparagoides 

Dry powder Summer - - Disc thallus 13 mm - [2] 

Bonnemaisonia 

hamifera 

Dry powder Summer - - Disc thallus 15 mm - [2] 

Bostrychia 

scorpioides 

Dry powder Spring - - Disc thallus 2 mm - [2] 

Dry powder Summer - - Disc thallus 0,5 mm - [2] 

Dry powder Autumn - - Disc thallus 1 mm - [2] 

Dry powder Winter - - Disc thallus 1,5 mm - [2] 

Bryopsis plumosa Dry powder Spring - - Disc thallus 1,5 mm - [2] 

Dry powder Summer - - Disc thallus 0,5 mm - [2] 

Alsidium triquetrum Ethanol - - - 20 μL 7.7±1.1 mm - [5] 

Chloroform - - - 20 μL 9.3±0.6 mm - [5] 

Dry powder Spring - - Disc thallus 3 mm - [2] 
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Callithamnion 

tetragonum 

Dry powder Summer - - Disc thallus 3 mm - [2] 

Dry powder Autumn - - Disc thallus 3 mm - [2] 

Bacillus subtilis 

 

Callithamnion 

tetragonum 

Dry powder Winter - - Disc thallus 2 mm - [2] 

Callithamnion 

tetricum 

Dry powder Spring - - Disc thallus 3,5 mm - [2] 

Dry powder Summer - - Disc thallus 4 mm - [2] 

Dry powder Autumn - - Disc thallus 4 mm - [2] 

Dry powder Winter - - Disc thallus 2,5 mm - [2] 

Callocolax neglectus Dry powder Summer - - Disc thallus 1 mm - [2] 

Dry powder Autumn - - Disc thallus 0,5 mm - [2] 

Carradoriella 

elongata 

Dry powder Spring - - Disc thallus 12 mm - [2] 

Dry powder Summer - - Disc thallus 12,5 mm - [2] 

Dry powder Autumn - - Disc thallus 12 mm - [2] 

Dry powder Winter - - Disc thallus 10 mm - [2] 

Caulerpa ashmeadii Ethanol - - - 20 μL 10.3±0.6 mm - [5] 

Chloroform - - - 20 μL 11.3±0.6 mm - [5] 

Caulerpa 

cupressoides 

Ethanol - - - 20 μL 11.0±1.0 mm - [5] 

Caulerpa mexicana  Ethanol - - - 20 μL 9.3±0.6 mm - [5] 

Chloroform - - - 20 μL 7.0±0.0 mm - [5] 

Caulerpa 

paspaloides 

Ethanol - - - 20 μL 8.6±0.6 mm - [5] 

Chloroform - - - 20 μL 8.3±0.6 mm - [5] 

Caulerpa prolifera  Ethanol - - - 20 μL 9.6±0.6 mm - [5] 

Chloroform - - - 20 μL 10.0±0.0 mm - [5] 

Caulerpa racemosa Ethanol - - - 20 μL 7.3±0.6 mm - [5] 

Chloroform - - - 20 μL 7.0±0.0 mm - [5] 

Caulerpa taxifolia 

 

Acetone Septembre 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Acetone Septembre 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Acetone Septembre 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

10-15 mm Graphical data [6] 

Acetone Septembre 
Station 2 

- - 100 μL (200 mg 
of dry weight) 

10 mm Graphical data [6] 
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Proximal portion 

Bacillus subtilis Caulerpa taxifolia Acetone April 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Acetone April 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

10-15 mm Graphical data [6] 

Acetone April 
Station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

10-15 mm Graphical data [6] 

Ethanol Septembre 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Ethanol Septembre 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Ethanol Septembre 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol Septembre 
Station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol April 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Ethanol April 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5 mm Graphical data [6] 

Ethanol April 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

10-15 mm Graphical data [6] 

Ethanol April 
Station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ceramium nitens Ethanol - - - 20 μL 10.0±1.7 mm - [5] 

Chloroform - - - 20 μL 22.3±2.1 mm - [5] 

Chaetomorpha 

antennina 

Petroleum ether - - - 100 μg/mL 
(dissolved in 
DMSO) 

6 ± 0.6 mm - [7] 
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Bacillus subtilis Chaetomorpha 

antennina 

 

Petroleum ether - - - 200 μg/mL 
(dissolved in 
DMSO) 

5 ± 0.8 mm - [7] 

Petroleum ether - - - 300 μg/mL 
(dissolved in 
DMSO) 

7.33 ± 0.5 mm - [7] 

Petroleum ether - - - 400 μg/mL 
(dissolved in 
DMSO) 

11.66 ± 0.5 mm - [7] 

Petroleum ether - - - 500 μg/mL 
(dissolved in 
DMSO) 

12.5 ± 0.8 mm - [7] 

Acetone Septembre 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

15-20 mm Graphical data [6] 

Acetone Septembre 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

15-20 mm Graphical data [6] 

Acetone Septembre 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

10-15 mm Graphical data [6] 

Acetone Septembre 
Station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

15 mm Graphical data [6] 

Acetone December 
Station 2 
Distal portion 

 
- 100 μL (200 mg 

of dry weight) 
10-15 mm Graphical data [6] 

Acetone December 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Acetone April 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Acetone April 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

10 mm Graphical data [6] 

Acetone April 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

15-20 mm Graphical data [6] 

Acetone April 
Station 2 

- - 100 μL (200 mg 
of dry weight) 

10 mm Graphical data [6] 
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Proximal portion 

Bacillus subtilis Chaetomorpha 

antennina 

Ethanol Septembre 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

15-20 mm Graphical data [6] 

Ethanol Septembre 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

20-25 mm Graphical data [6] 

Ethanol Septembre 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5 mm Graphical data [6] 

Ethanol Septembre 
Station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol December 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

20-25 mm Graphical data [6] 

Ethanol December 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

10-15 mm Graphical data [6] 

Ethanol April 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol April 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol April 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

10 mm Graphical data [6] 

Ethanol April 
Station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

10 mm Graphical data [6] 

Chaetomorpha 

linum 

Ethyl acetate - - - 1.25 mg/disc 9.33±0.58 mm - [8] 

Ethyl acetate - - - 2.5 mg/disc 10.00±0.00 mm - [8] 

Ethyl acetate - - - 5 mg/disc 11.00±0.00 mm - [8] 

Acetone - - - 1.25 mg/disc 10.67±0.58 mm - [8] 

Acetone - - - 2.5 mg/disc 12.67±0.58 mm - [8] 

Acetone - - - 5 mg/disc 15.67±0.58 mm - [8] 

Chondria dasyphylla Spring - - - Disc thallus 3 mm - [2] 

Summer - - - Disc thallus 0,5 mm - [2] 
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Bacillus subtilis Chondria dasyphylla Autumn - - - Disc thallus 1,5 mm - [2] 

Winter - - - Disc thallus 1,5 mm - [2] 

Chondrus crispus Spring - - - Disc thallus 11,5 mm - [2] 

Summer - - - Disc thallus 12 mm - [2] 

Autumn - - - Disc thallus 12 mm - [2] 

Winter - - - Disc thallus 17 mm - [2] 

Chordaria 

flagelliformis 

Summer - - - Disc thallus 2,5 mm - [2] 

Autumn - - - Disc thallus 2 mm - [2] 

Cladophora 

vagabunda 

Acetone Septembre 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

10-15 mm Graphical data [6] 

Acetone April 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Acetone April 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Ethanol Septembre 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

15 mm Graphical data [6] 

Ethanol Septembre 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

10 mm Graphical data [6] 

Ethanol April 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Codium 

decorticatum 

Ethyl acetate - - - 100 μL 0.38 Data of 
inhibition not 
specified 

[4] 

Codium fragile Spring - - - Disc thallus 4,5 mm - [2] 

Summer - - - Disc thallus 4 mm - [2] 

Autumn - - - Disc thallus 2 mm - [2] 

Winter - - - Disc thallus 2 mm - [2] 

Codium intertextum n-hexane Winter - - 5 μL 10 mm - [9] 

Ethyl acetate Autumn - - 5 μL 8 mm - [9] 

Methanol Autumn - - 5 μL 16 mm - [9] 

Methanol Winter - - 5 μL 28 mm - [9] 
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Bacillus subtilis Codium 

isthmocladum 

Chloroform - - - 20 μL 7.0±0.0 mm - [5] 

Codium tomentosum Dry powder Spring - - Disc thallus 4 mm - [2] 

Dry powder Summer - - Disc thallus 3 mm - [2] 

Dry powder Autumn - - Disc thallus 2,5 mm - [2] 

Dry powder Winter - - Disc thallus 2 mm - [2] 

Colpomenia sinuosa Methanol - - - 2 μg/mL 17 mm Species analysed 
as 
human/animal 
pathogens 

[10] 

Crassiphycus changii Diethyl ether - 2-hydroxymyristic 
acid 

- 0.2 mg/disc 10.0 ±2 mm - [11] 

Diethyl ether - Cholesteryl 
myristate 

- 0.2 mg/disc 8.6 ±1.15 mm - [11] 

Delesseria 

sanguinea 

Dry powder Spring - - Disc thallus 2 mm - [2] 

Desmarestia 

aculeata 

Dictyopteris 

polypodioides 

 

Dry powder Spring - - Disc thallus 8,5 mm - [2] 

Dry powder Summer - - Disc thallus 7 mm - [2] 

Dry powder Autumn - - Disc thallus 6 mm - [2] 

Dry powder Winter - - Disc thallus 2,5 mm - [2] 

Desmarestia ligulata Dry powder Summer - - Disc thallus 20,5 mm - [2] 

Dry powder Autumn - - Disc thallus 20 mm - [2] 

Dictyopteris 

polypodioides 

  

 

Dry powder Spring - - Disc thallus 4 mm - [2] 

Dry powder Summer - - Disc thallus 4 mm - [2] 

Dry powder Autumn - - Disc thallus 4 mm - [2] 

Dry powder Winter - - Disc thallus 1 mm - [2] 

Dictyota cervicornis Ethanol - - - 2 mg/disc 8 mm - [12] 

Ethanol - - - 4 mg/disc 11 mm - [12] 

Ethanol - - - 6 mg/disc 14 mm - [12] 

Dictyota dichotoma Dry powder Spring - - Disc thallus 0,5 mm - [2] 

Dry powder Summer - - Disc thallus 4,5 mm - [2] 

Dry powder Autumn - - Disc thallus 2,5 mm - [2] 

Dictyota dichotoma 

var intricata 

Ethanol - - - 2 mg/disc 9 mm - [12] 

Ethanol - - - 4 mg/disc 10 mm - [12] 

Ethanol - - - 6 mg/disc 12 mm - [12] 

Digenea simplex  Ethanol - - - 20 μL 7.3±0.6 mm - [5] 
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Chloroform - - - 20 μL 7.0±0.0 mm - [5] 

Dilsea carnosa 

 

Dry powder Spring - - Disc thallus 9 mm - [2] 

Dry powder Summer - - Disc thallus 8 mm - [2] 

Dry powder Autumn - - Disc thallus 5 mm - [2] 

Bacillus subtilis Dilsea carnosa Dry powder Winter - - Disc thallus 2,5 mm - [2] 

Enteromorpha 

antenna* 

Methanol - - - 250 μg/mL 
(extract in 
DMSO) 

10 mm - [13] 

Methanol - - - 500 μg/mL 
(extract in 
DMSO) 

11 mm - [13] 

Methanol - - - 750 μg/mL 
(extract in 
DMSO) 

12 mm - [13] 

Methanol - - - 1000 μg/mL 
(extract in 
DMSO) 

14 mm - [13] 

Ericaria selaginoides Dry powder Spring - - Disc thallus 3 mm - [2] 

Dry powder Summer - - Disc thallus 3 mm - [2] 

Dry powder Autumn - - Disc thallus 2,5 mm - [2] 

Dry powder Winter - - Disc thallus 0,5 mm - [2] 

Eudesme virescens Dry powder Summer - - Disc thallus 2 mm - [2] 

Dry powder Autumn - - Disc thallus 2 mm - [2] 

Gloiosiphonia 

capillaris 

Dry powder Summer - - Disc thallus 27 mm - [2] 

Gongolaria baccata Dry powder Spring - - Disc thallus 3 mm - [2] 

Dry powder Summer - - Disc thallus 2 mm - [2] 

Dry powder Autumn - - Disc thallus 2 mm - [2] 

Dry powder Winter - - Disc thallus 1 mm - [2] 

Gracilaria caudata  Ethanol - - - 20 μL 12.3±0.6 mm - [5] 

Chloroform - - - 20 μL 10.0±1.0 mm - [5] 

Gracilaria cornea Ethanol - - - 20 μL 8.3±0.6 mm - [5] 

Chloroform - - - 20 μL 8.7±0.6 mm - [5] 

Gracilaria corticata Methanol - - - 750 μg/mL 
(extract in 
DMSO) 

12 mm  [13] 
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Methanol - - - 1000 μg/mL 
(extract in 
DMSO) 

15 mm  [13] 

70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 100 μg/mL 8 ± 0.01 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 200 μg/mL 9 ± 0.03 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Bacillus subtilis Gracilaria corticata 70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 300 μg/mL 11 ± 0.00 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 

- 400 μg/mL 14 ± 0.11 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 

[14] 
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(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 500 μg/mL 16 ± 0.02 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Bacillus subtilis Gracilaria corticata DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 100 μg/mL 5 ± 0.12 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 200 μg/mL 6 ± 0.04 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Sulfurous acid, 2-
ethylhexyl 

- 300 μg/mL 7.5 ± 0.07 mm Antibacterial 
activity 

[14] 
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isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 400 μg/mL 10 ± 0.01 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Bacillus subtilis Gracilaria corticata DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 500 μg/mL 12 ± 0.05 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Acetone Septembre 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Acetone Septembre 
Station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Acetone December Station 
1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 
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Acetone December Station 
1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Acetone December Station 
2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Acetone April 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Acetone April 
Station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Acetone April 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Acetone April 
Station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Bacillus subtilis Gracilaria corticata Ethanol Septembre 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol Septembre 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

10-15 mm Graphical data [6] 

Ethanol Septembre 
Station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

15 mm Graphical data [6] 

Ethanol December Station 
1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol December Station 
1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol December Station 
2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Ethanol April 
Station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol April 
Station 1 

- - 100 μL (200 mg 
of dry weight) 

10-15 mm Graphical data [6] 
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Proximal portion 

Ethanol April 
Station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol April 
Station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

10-15 mm Graphical data [6] 

Gracilaria gracilis Ethanol - High content in 
total soluble 
carbohydrate and 
total phenolic 
content (most 
abundant 
flavonoids: rutin 
and hesperidin) 

- 50 μg (20 μL) 10 ± 0.00 mm - [15] 

Ethanol - High content in 
total soluble 
carbohydrate and 
total phenolic 
content (most 
abundant 
flavonoids: rutin 
and hesperidin) 

- 100 μg (20 μL) 14.6 ± 0.5 - [15] 

Bacillus subtilis Gracilaria gracilis Ethanol - High content in 
total soluble 
carbohydrate and 
total phenolic 
content (most 
abundant 
flavonoids: rutin 
and hesperidin) 

- 200 μg (20 μL) 19 ± 1 mm Best activity 
registered in this 
study 

[15] 

Methanol - High content in 
total soluble 
carbohydrate and 
total phenolic 
content (most 
abundant 
flavonoids: rutin 
and hesperidin) 

- 50 μg (20 μL) 7.6 ± 2 mm - [15] 

Methanol - High content in 
total soluble 

- 100 μg (20 μL) 9.6 ± 0.5 mm - [15] 
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carbohydrate and 
total phenolic 
content (most 
abundant 
flavonoids: rutin 
and hesperidin) 

Methanol - High content in 
total soluble 
carbohydrate and 
total phenolic 
content (most 
abundant 
flavonoids: rutin 
and hesperidin) 

- 200 μg (20 μL) 12.6 ± 1.1 mm - [15] 

Acetone - High content in 
total phenol 
content (most 
abundant 
flavonoids: rutin 
and hesperidin) 

- 50 μg (20 μL) 10 ± 0.00 mm - [15] 

Bacillus subtilis Gracilaria gracilis Acetone - High content in 
total phenol 
content (most 
abundant 
flavonoids: rutin 
and hesperidin) 

- 100 μg (20 μL) 11.6 ± 2.8 mm - [15] 

Acetone - High content in 
total phenol 
content (most 
abundant 
flavonoids: rutin 
and hesperidin) 

- 200 μg (20 μL) 13.6 ± 3.5 mm - [15] 

Chloroform - Higher content in 
monounsaturated 
fatty acids and 
polyunsaturated 
fatty acids 

- 50 μg (20 μL) 10.3 ± 0.5 mm - [15] 

Chloroform - Higher content in 
monounsaturated 
fatty acids and 

- 100 μg (20 μL) 15.6 ± 3 mm - [15] 
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polyunsaturated 
fatty acids 

Chloroform - Higher content in 
monounsaturated 
fatty acids and 
polyunsaturated 
fatty acids 

- 200 μg (20 μL) 17.6 ± 2 mm - [15] 

Diethyl ether - Higher content in 
saturated fatty 
acids 

- 50 μg (20 μL) 10 ± 1 mm - [15] 

Diethyl ether - Higher content in 
saturated fatty 
acids 

- 100 μg (20 μL) 10.6 ± 2 mm - [15] 

Diethyl ether - Higher content in 
saturated fatty 
acids 

- 200 μg (20 μL) 15.6 ± 3 mm - [15] 

Gracilariopsis 

longissima  

Dry powder Winter - - Disc thallus 2 mm - [2] 

Halidrys siliquosa Dry powder Spring - - Disc thallus 4,5 mm - [2] 

Dry powder Summer - - Disc thallus 3,5 mm - [2] 

Bacillus subtilis Halidrys siliquosa Dry powder Autumn - - Disc thallus 3,5 mm - [2] 

Dry powder Winter - - Disc thallus 1,5 mm - [2] 
 

Halimeda incrassata Ethanol - - - 20 μL 7.3±0.6 mm - [5] 

Chloroform - - - 20 μL 8.7±0.6 mm - [5] 

Halimeda tuna Ethanol - - - 2 mg/disc 7 mm - [12] 

Ethanol - - - 4 mg/disc 10 mm - [12] 

Ethanol - - - 6 mg/disc 14 mm - [12] 

Methanol - - - 0.1 mL 2-3 mm - [16
] 

Halopithys incurva Dry powder Spring - - Disc thallus 3 mm - [2] 

Dry powder Summer - - Disc thallus 1,5 mm - [2] 

Dry powder Autumn - - Disc thallus 1,5 mm - [2] 

Dry powder Winter - - Disc thallus 1 mm - [2] 

Halopterois scoparia   Ethyl acetate Autumn - - 5 μL 12 mm - [9] 

Methanol Autumn - - 5 μL 15 mm - [9] 

Methanol Winter - - 5 μL 22 mm - [9] 
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Halymenia floresia Ethyl acetate 
partition of 
Methanols 

- - - 100 μL 0.31 Data of 
inhibition not 
specified 

[4] 

Hormophysa 

cuneiformis 

Methanol - - - 0.1 mL 2-3 mm - [16
] 

 

Hydropuntia edulis 70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 100 μg/mL 3 ± 0.03 mm  Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 200 μg/mL 3 ± 0.00 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 300 μg/mL 4 ± 0.10 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Bacillus subtilis Hydropuntia edulis 70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 

- 400 μg/mL 5 ± 0.30 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 

[14] 
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phthalic acid and 
1,2-propanediol 

2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 500 μg/mL 6 ± 0.01 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 100 μg/mL 5 ± 0.07 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 200 μg/mL 7 ± 0.06 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Bacillus subtilis Hydropuntia edulis DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 

- 300 μg/mL 7.5 ± 0.11 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 

[14] 
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phthalic acid and 
1,2-propanediol 

isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 400 μg/mL 9 ± 0.15 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 500 μg/mL 15 ± 0.10 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Iyengaria stellata Methanol - - - 2 μg/mL 14 mm Species analysed 
as 
human/animal 
pathogens 

[10] 

Bacillus subtilis Kappaphycus 

alvarezii 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 40 μg/mL 4 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 60 μg/mL 8 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 80 μg/mL 8 mm - [17] 
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Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 100 μg/mL 8 mm - [17] 

Laminaria digitata Dry powder Spring - - Disc thallus 6,5 mm - [2] 

Dry powder Summer - - Disc thallus 4 mm - [2] 

Dry powder Autumn - - Disc thallus 2,5 mm - [2] 

Dry powder Winter - - Disc thallus 11,5 mm - [2] 

Laurencia obtusa  Ethanol - - - 20 μL 7.3±0.6 mm - [5] 

Chloroform - - - 20 μL 9.3±0.6 mm - [5] 

Dry powder Spring - - Disc thallus 4,5 mm - [2] 

Dry powder Summer - - Disc thallus 4,5 mm - [2] 

Dry powder Autumn - - Disc thallus 5 mm - [2] 

Dry powder Winter - - Disc thallus 4 mm - [2] 

Ethyl acetate - - - 100 μL 0.36 Data of 
inhibition not 
specified 

[4] 

Liaqura sp.*  Hexane - - - 0.1 mL 2-3 mm - [16] 

Lychaete pellucida Dry powder Summer - - Disc thallus 0,5 mm - [2] 

Dry powder Autumn - - Disc thallus 1 mm - [2] 

Melanothamnus 

afaqhusainii 

Ethanol - - - 2 mg/disc 9 mm - [12] 

Ethanol - - - 4 mg/disc 9 mm - [12] 

Ethanol - - - 6 mg/disc 10 mm - [12] 

Membranoptera 

alata 

Membranoptera 

alata 

Dry powder Spring - - Disc thallus 2 mm - [2] 

Dry powder Summer - - Disc thallus 1 mm - [2] 

Bacillus subtilis Mesogloia 

vermiculata 

Dry powder Summer - - Disc thallus 2,5 mm - [2] 
 

Odonthalia dentata Dry powder Spring - - Disc thallus 10 mm - [2] 

Dry powder Summer - - Disc thallus 11 mm - [2] 

Dry powder Autumn - - Disc thallus 10,5 mm - [2] 

Dry powder Winter - - Disc thallus 11 mm - [2] 

Osmundea hybrida Dry powder Spring - - Disc thallus 5,5 mm - [2] 

Dry powder Summer - - Disc thallus 5 mm - [2] 

Dry powder Autumn - - Disc thallus 5 mm - [2] 
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Dry powder Winter - - Disc thallus 5 mm - [2] 

Osmundea 

pinnatifida 

Dry powder Spring - - Disc thallus 7,5 mm - [2] 

Dry powder Summer - - Disc thallus 7 mm - [2] 

Dry powder Autumn - - Disc thallus 7 mm - [2] 

Dry powder Winter - - Disc thallus 8,5 mm - [2] 

Padina gymnospora Hexane - - - 2.5 mg/disc 8.33±0.58 mm - [8] 

Hexane - - - 5 mg/disc 8.67±0.58 mm - [8] 

Ethyl acetate - - - 2.5 mg/disc 7.33±0.58 mm - [8] 

Ethyl acetate - - - 5 mg/disc 8.33±0.58 mm - [8] 

Acetone - - - 1.25 mg/disc 8.33±0.58 mm - [8] 

Acetone - - - 2.5 mg/disc 10.00±0.00  mm - [8] 

Acetone - - - 5 mg/disc 11.67±0.58 mm - [8] 

Padina sp. Hexane - - - 0.1 mL 8-12 mm - [16] 

Penicillus capitatus Ethanol - - - 20 μL 8.3±0.6 mm - [5] 

Chloroform - - - 20 μL 8.7±0.6 mm - [5] 

Petrospongium 

berkeleyi 

Dry powder Summer - - Disc thallus 1 mm - [2] 

Dry powder Autumn - - Disc thallus 1,5 mm - [2] 

Phyllophora crispa Dry powder Spring - - Disc thallus 2 mm - [2] 

Phyllophora 

pseudoceranoïdes 

Dry powder Spring - - Disc thallus 2,5 mm - [2] 

Polysiphonia stricta Dry powder Spring - - Disc thallus 8 mm  - [2] 

Dry powder Summer - - Disc thallus 8,5 mm - [2] 

Dry powder Autumn - - Disc thallus 8 mm - [2] 

Dry powder Winter - - Disc thallus 8,5 mm - [2] 

Pterothamnion 

plumula 

Dry powder Spring - - Disc thallus 2 mm - [2] 

Dry powder Summer - - Disc thallus 1,5 mm - [2] 

Bacillus subtilis Pterothamnion 

plumula 

Dry powder Autumn - - Disc thallus 1 mm - [2] 

Ptilophora 

subcostata 

Crude extract - - - 60 μl  >10 mm - [18] 

Crude extract - - - 60 μl  >10 mm - [18] 

Crude extract - - - 60 μl  >10 mm - [18] 

Crude extract - - - 60 μl  >10 mm - [18] 

Crude extract - - - 60 μl  >10 mm - [18] 

Rhodomela 

confervoides 

Dry powder Summer - - Disc thallus 2 mm  - [2] 

Dry powder Autumn - - Disc thallus 1,5 mm - [2] 
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Dry powder Winter - - Disc thallus 1,5 mm - [2] 

Saccharina latissima Dry powder Spring - - Disc thallus 5,5 mm - [2] 

Dry powder Winter - - Disc thallus 8,5 mm - [2] 

Sargassum 

desfontainesii 

Ethyl acetate Autumn - - 5 μL 10 mm - [9] 

Ethyl acetate Winter - - 5 μL 8 mm - [9] 

Methanol Autumn - - 5 μL 13 mm - [9] 

Methanol  Winter - - 5 μL 11 mm - [9] 

Sargassum 

filipendula  

Chloroform - - - 20 μL 7.7±0.6 mm - [5] 

Ethyl acetate  - - - 100 μL 0.38 Data of 
inhibition not 
specified (units) 

[4] 

Sargassum hystrix Ethyl acetate - - - 100 μL 0.36 Data of 
inhibition not 
specified (units) 

[4] 

Sargassum 

lanceolatum 

 

Ethanol - - - 2 mg/disc 8 mm - [12] 

Ethanol - - - 4 mg/disc 10 mm - [12] 

Ethanol - - - 6 mg/disc 12 mm - [12] 

Sargassum 

polycystum 

Acetone  Tannins, steroids. Tannins, 
flavonoids, 
terpenoids, 
cardiac 
glycosydes, 
phlobatannins, 
steroids. 

- 10 Graphical data 
(no units) 

[19] 

Ethanol  Steroids. Flavonoids, 
terpenoids, 
cardiac 
glycosydes, 
steroids. 

- 8 Graphical data 
(no units) 

[19] 

Sargassum 

polycystum 

Water - - Phenols, amino 
acids, proteins. 

- 5 Graphical data  
(no units) 

[19] 

Sargassum muticum Methanol - Phenolic 
compounds 
(mainly 
flavonoids). 

- 300 mg/mL 19.66 mm - [20] 

 Water - - - 300 mg/mL 8.67 mm  [20] 

Sargassum sp. Methanol - - - 0.1 mL 2-3 mm - [16] 

Bacillus subtilis Sargassum sp. Hexane - - - 0.1 mL 2-3 mm - [16] 
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Sargassum 

tenerrimum 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 40 μg/mL 4 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 60 μg/mL 5 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 80 μg/mL 6 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 100 μg/mL 9 mm - [17] 

Methanol - Amino acids, 
alkaloids, 
carbohydrates, 
saponins, sterols, 
terpenoids, 
proteins, and 
phenolic 
compounds. 

- - 12 mm Graphical data [21] 

Methanol - Cholest-5-en-3-ol, 
24-propylidene-, 
(3á)-; 1,2-
Benzenedicarboxy
lic acid, diisooctyl 

- Not specified. 19.3±1.2 mm 1,2-
benzenedicarbo
xylic acid, 
diisooctyl ester, 
1-docosene, 1,2-

[22] 
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ester; 
Hentriacontane; 
1-Docosene; 1-
Nonadecene; 1-
Hexadecanol; 1,2-
Benzenediol; 
Benzoic acid. 

benzenediol and 
benzoic acid are 
indicated as the 
responsible 
compounds for 
the antibacterial 
activity. 

Petroleum ether - Benzoic acid, 3,5-
dicyclohexyl-4-
hydroxy-, methyl 
ester; 
Isomethadone; 
Cholesterol; 
Squalene; 9-
Hexadecenoic 
acid, eicosyl ester, 
(Z)-; 17-
Pentatriacontene; 
Dasycarpidan-1-
methanol, acetate 
(ester); 
Hexadecanoic 
acid, methyl 
ester. 

- Not specified. 16.6±2.5 mm Hexadecenoic 
acid, methyl 
ester, 17-
pentatriaconten
e, dasycarpian-1-
methanol, and 
acetate are 
indicated as the 
responsible 
compounds for 
the antibacterial 
activity. 

[22] 

Sargassum wightii  Water - - - 5 μg 6 mm - [23] 

Bacillus subtilis Sargassum wightii Water - - - 10 μg 7 mm - [23] 

Water - - - 15 μg 9 mm - [23] 

Acetone - Steroids, 
terpenoids, 
glycosides, 
alkaloids, 
flavonoids, 
tannins and 
saponins 

- - 15±1.4 mm - [24][24] 

Diethyl ether - Steroids, 
terpenoids, 
glycosides, 
flavonoids and 
saponins 

- - 14±1.2 mm - [24] 
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Methanol - Steroids, 
terpenoids, 
alkaloids, 
flavonoids, 
tannins and 
saponins 

- - 12.3±0.2 mm - [24] 
 

Hexane - - - 1.25 mg/disc 8.33±0.58 mm - [8] 

Hexane - - - 2.5 mg/disc 10.33±0.58 mm - [8] 

Hexane - - - 5 mg/disc 10.67±0.58 mm - [8] 

Ethyl acetate - - - 1.25 mg/disc 8.67±0.58 mm - [8] 

Ethyl acetate - - - 2.5 mg/disc 10.33±0.58 mm - [8] 

Ethyl acetate - - - 5 mg/disc 11.33±0.58 mm - [8] 

Acetone - - - 1.25 mg/disc 9.33±0.58 mm - [8] 

Acetone - - - 2.5 mg/disc 10.00±0.00 mm - [8] 

Acetone - - - 5 mg/disc 11.33±0.58 mm - [8] 

Sphondylothamnion 

multifidum 

Dry powder Summer - - Disc thallus 16 mm - [2] 

Dry powder Autumn - - Disc thallus 16,5 mm - [2] 

Stypopodium zonale n-hexane Autumn - - 5 μL 11 mm - [9] 

Ethyl acetate Autumn - - 5 μL 15 mm - [9] 

Ethyl acetate Winter - - 5 μL 12 mm - [9] 

Stypopodium zonale Methanol Autumn - - 5 μL 13 mm - [9] 

Symphyocladiella 

parasitica 

- Summer - - Disc thallus 2 mm - [2] 
 

Bacillus subtilis Turbinaria ornata Methanol - - - 0.1 mL 4-7 mm - [16] 

Udotea occidentalis Ethanol - - - 20 μL 12.0±1.0 mm - [5] 

Chloroform - - - 20 μL 14.0±0.0 mm - [5] 

Ulva lactuca Dry powder Winter - - Disc thallus 4 mm - [2] 
 

Acetone Septembre 
station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Acetone Septembre 
station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Acetone April 
station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 
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Acetone April 
station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Acetone April 
station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

15 mm Graphical data [6] 

Acetone April 
station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5 mm Graphical data [6] 

Ethanol Septembre 
station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

15-20 mm Graphical data [6] 

Ethanol Septembre 
station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5-10 mm Graphical data [6] 

Ethanol April 
station 1 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Ethanol April 
station 1 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

0-5 mm Graphical data [6] 

Ethanol April 
station 2 
Distal portion 

- - 100 μL (200 mg 
of dry weight) 

5 mm Graphical data [6] 

Ulva lactuca Ethanol April 
station 2 
Proximal portion 

- - 100 μL (200 mg 
of dry weight) 

5 mm Graphical data [6] 

Bacillus subtilis Ulva linza Methanol - - - 750 μg/mL 
(extract in 
DMSO) 

11 mm The antibacterial 
activity in algae 
have been 
reported in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 

[13] 
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as well as 
phlorotannins 

Methanol - - - 1000 μg/mL 
(extract in 
DMSO) 

14 mm The antibacterial 
activity in algae 
have been 
reported in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 
as well as 
phlorotannins 

[13] 

Ulva rigida n-hexane Winter - - 5 μL 10 mm - [9] 

Methanol Autumn - - 5 μL 13 mm - [9] 

Methanol Winter - - 5 μL 18 mm - [9] 

Vertebrata 

byssoides  

Dry powder Spring - - Disc thallus 9,5 mm - [2] 

Dry powder Summer - - Disc thallus 6 mm - [2] 

Vertebrata 

byssoides  

Dry powder Autumn - - Disc thallus 6 mm - [2] 

Vertebrata fucoides Dry powder Spring - - Disc thallus 8 mm - [2] 

Bacillus subtilis Vertebrata fucoides Dry powder Summer - - Disc thallus 9 mm - [2] 

Dry powder Autumn - - Disc thallus 8,5 mm - [2] 

Dry powder Winter - - Disc thallus 9 mm - [2] 

Vertebrata lanosa Dry powder Spring - - Disc thallus 15 mm - [2] 

Dry powder Summer - - Disc thallus 15,5 mm - [2] 

Dry powder Autumn - - Disc thallus 15,5 mm  - [2] 

Dry powder Winter - - Disc thallus 15,5 mm - [2] 

Vertebrata nigra Dry powder Spring - - Disc thallus 9 mm - [2] 

Dry powder Summer - - Disc thallus 8,5 mm - [2] 

Dry powder Autumn - - Disc thallus 9 mm - [2] 

Dry powder Winter - - Disc thallus 9 mm - [2] 

Dry powder Spring - - Disc thallus 2,5 mm - [2] 
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Vertebrata 

thuyoides 

Dry powder Summer - - Disc thallus 3,5 mm - [2] 

Dry powder Autumn - - Disc thallus 4 mm - [2] 

Dry powder Winter - - Disc thallus 3 mm - [2] 

Yuzurua poiteaui Ethanol - - - 20 μL 8.0±0.0 mm - [5] 

Chloroform - - - 20 μL 14.0±2.0 mm - [5] 

Corynebacterium 

diptheriae 

Codium shameelii Methanol - - - 2 μg/mL 13 Species analysed 
as 
human/animal 
pathogens 

[10] 

Colpomenia sinuosa Methanol - - - 2 μg/mL 14 Species analysed 
as 
human/animal 
pathogens 

[10] 

Dictyota hauckiana Methanol - - - 2 μg/mL 11 Species analysed 
as 
human/animal 
pathogens 

[10] 

Iyengaria stellata Methanol - - - 2 μg/mL 15 Species analysed 
as 
human/animal 
pathogens 

[10] 

Polycladia indica Methanol - - - 2 μg/mL 13 Species analysed 
as 
human/animal 
pathogens 

[10] 

Corynebacterium 

diptheriae 

Stoechospermum 

polypodioides 

Methanol - - - 2 μg/mL 12 Species analysed 
as 
human/animal 
pathogens 

[10] 

Erwinia 

amylovora 

Chaetomorpha 

linum 

Ethyl acetate - - - 1.25 mg/disc 10.33±0.58 mm - [8] 

Ethyl acetate - - - 2.5 mg/disc 11.33±0.58 mm - [8] 

Ethyl acetate - - - 5 mg/disc 12.00±1.00 mm - [8] 

Acetone - - - 1.25 mg/disc 12.67±0.58 mm - [8] 

Acetone - - - 2.5 mg/disc 14.67±0.58 mm - [8] 

Acetone - - - 5 mg/disc 16.67±0.58 mm - [8] 

Padina gymnospora Hexane - - - 2.5 mg/disc 6.33±0.58 mm - [8] 

Hexane - - - 5 mg/disc 7.33±0.58 mm - [8] 

Ethyl acetate - - - 2.5 mg/disc 7.33±0.58 mm - [8] 
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Ethyl acetate - - - 5 mg/disc 8.33±0.58 mm - [8] 

Acetone - - - 1.25 mg/disc 9.00±0.00 mm - [8] 

Acetone - - - 2.5 mg/disc 10.67±0.58 mm - [8] 

Acetone - - - 5 mg/disc 15.33±0.58 mm - [8] 

Sargassum wightii   Hexane - - - 1.25 mg/disc 8.33±0.58 mm - [8] 

Hexane - - - 2.5 mg/disc 11.00±0.00 mm - [8] 

Hexane - - - 5 mg/disc 12.33±0.58 mm - [8] 

Ethyl acetate - - - 2.5 mg/disc 8.67±0.58 mm - [8] 

Ethyl acetate - - - 5 mg/disc 10.33±0.58 mm - [8] 

Acetone - - - 1.25 mg/disc 11.33±0.58 mm - [8] 

Acetone - - - 2.5 mg/disc 12.33±0.58 mm - [8] 

Acetone - - - 5 mg/disc 13.33±0.58 mm - [8] 

Methanol - - - 5 mg/disc 10.00±0.00 mm - [8] 

Erwinia 

chrysanthemi 

Halopithys incurva Methanol - - - - 16±1.41 mm - [25] 

Dichloromethane - - - - 8±2.12 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 12±1.87 mm - [25] 

Bifurcaria bifurcata Methanol - - - - 12±1.63 mm - [25] 

Dichloromethane - - - - 18±2.12 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 15±3.67 mm - [25] 

Erwinia 

chrysanthemi 

Codium 

decorticatum 

Methanol - - - - 8±2.94 mm - [25] 

Dichloromethane - - - - 10±0.71 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 8±4.47 mm - [25] 

Cystoseira humilis 

var. myriophylloides 

Methanol - - - - 9±2.00 mm - [25] 

Dichloromethane - - - - 10±1.87 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 7±2.12 mm - [25] 

Ellisolandia elongata Methanol - - - - 18±1.41 mm - [25] 

Dichloromethane - - - - 12±1.73 mm - [25] 
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Dichloromethane
:methanol 
(50:50) 

- - - - 16±1.22 mm - [25] 

Ericaria selaginoides Methanol - - - - 8±2.31 mm - [25] 

Dichloromethane - - - - 8±3.54 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 8±2.55 mm - [25] 

Fucus spiralis Methanol - - - - 10±0.82 mm - [25] 

Dichloromethane - - - - 8±3.61 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 12±1.87 mm - [25] 

Gelidium corneum Methanol - - - - 9±3.56 mm - [25] 

Dichloromethane - - - - 9±3.08 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 12±1.87 mm - [25] 

Gelidium sp Methanol - - - - 11±1.15 mm - [25] 

Dichloromethane - - - - 10±1.22 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 10±1.22 mm - [25] 

Gracilaria cervicornis Methanol - - - - 8±2.94 mm - [25] 

Dichloromethane - - - - 11±1.00 mm - [25] 

Erwinia 

chrysanthemi 

Gracilaria cervicornis Dichloromethane
:methanol 
(50:50) 

- - - - 17±1.58 mm - [25] 

Gymnogongrus 

crenulatus 

Methanol - - - - 10±0.82 mm - [25] 

Dichloromethane - - - - 12±1.87 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 8±4.47 mm - [25] 

Laminaria digitata Methanol - - - - 8±2.94 mm - [25] 

Dichloromethane - - - - 13±1.58 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 15±3.08 mm - [25] 
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Osmundea 

pinnatifida 

Methanol - - - - 8±2.94 mm - [25] 

Dichloromethane - - - - 8±4.74 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 8±4.06 mm - [25] 

Plocamium 

cartilagineum 

Methanol - - - - 14±1.15 mm - [25] 

Dichloromethane - - - - 11±2.24 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 11±2.24 mm - [25] 

Sargassum vulgare Methanol - - - - 8±2.83 mm - [25] 

Dichloromethane - - - - 10±1.22 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 12±1.41 mm - [25] 

Ulva intestinalis Methanol - - - - 9.3±0.58 mm - [25] 

Dichloromethane - - - - 9±1.73 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 5.33±4.73 mm - [25] 

Ulva sp. Methanol - - - - 10±0.82 mm - [25] 

Dichloromethane - - - - 10±1.58 mm - [25] 

Dichloromethane
:methanol 
(50:50) 

- - - - 10±1.22 mm - [25] 

Escherichia coli Kappaphycus 

alvarezii 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 40 μg/mL - - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 60 μg/mL 4 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 80 μg/mL 2 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 

- 100 μg/mL 6 mm - [17] 
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alkaloids, steroids 
and saponins. 

Sargassum muticum 

 

Methanol - Phenolic 
compounds 
(mainly 
flavonoids). 

- 300 mg/mL 24.33 mm - [20] 

Water - - - 300 mg/mL 11.33 mm - [20] 

Sargassum 

tenerrimum 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 40 μg/mL 2 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 60 μg/mL 7 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 80 μg/mL 8 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 100 μg/mL 10 mm - [17] 

 Sargassum 

tenerrimum 

Methanol - Cholest-5-en-3-ol, 
24-propylidene-, 
(3á)-; 1,2-
Benzenedicarboxy
lic acid, diisooctyl 

- Not specified. 20.6±1.6 mm 1,2-
benzenedicarbo
xylic acid, 
diisooctyl ester, 
1-docosene, 1,2-

[22] 
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ester; 
Hentriacontane; 
1-Docosene; 1-
Nonadecene; 1-
Hexadecanol; 1,2-
Benzenediol; 
Benzoic acid. 

benzenediol and 
benzoic acid are 
indicated as the 
responsible 
compounds for 
the antibacterial 
activity. 

 Petroleum ether - Benzoic acid, 3,5-
dicyclohexyl-4-
hydroxy-, methyl 
ester; 
Isomethadone; 
Cholesterol; 
Squalene; 9-
Hexadecenoic 
acid, eicosyl ester, 
(Z)-; 17-
Pentatriacontene; 
Dasycarpidan-1-
methanol, acetate 
(ester); 
Hexadecanoic 
acid, methyl 
ester. 

- Not specified. 12.5±1.2 mm Hexadecenoic 
acid, methyl 
ester, 17-
pentatriaconten
e, dasycarpian-1-
methanol, and 
acetate are 
indicated as the 
responsible 
compounds for 
the antibacterial 
activity. 

[22] 

 Sargassum 

cristaefolium 

Hexane - Phenol, 1-
nonadecene, 
myristic acid, 9-
tricosene (Z)-, 
palmitic acid, 1-
hexacosene and 
oleic acid. 

- 2 mg/mL 3.71±0.07 mm - [26] 

 Sargassum 

cristaefolium 

Serial extraction 
with hexane, and 
then ethyl 
acetate 

- Phenol, 1-
hexadecene, 
myristic acid, 9-
tricosene (Z)-, 
neophytadiene, 
phytol, 
cyclotetracosane, 
palmitic acid, and 
oleic acid. 

- 2 mg/mL 3.54±0.07 mm - [26] 
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 Sargassum 

cristaefolium 

Serial extraction 
with hexane, 
ethyl acetate and 
methanol, 
respectively. 

- Phenol, methyl 

dihydrojasmonate

, 3-azepan-1-yl-

benzo[d]isothiazo

le1,1-dioxide, 

hexyl cinnamic 

aldehyde, 9-

tricosene(Z)-, 

palmitic acid, 1-

hexacosene, 

hexatriacontane, 

and 1-docosene. 

- 2 mg/mL 5.42±0.14 mm - [26] 

Lactobacillus 

acidophilius 

Kappaphycus 

alvarezii 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 40 μg/mL - - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 60 μg/mL 1 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 80 μg/mL 2 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 100 μg/mL 4 mm - [17] 

Sargassum 

tenerrimum 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 40 μg/mL 2 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 

- 60 μg/mL 3 mm - [17] 
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saponins, 
phlorotannins and 
terpenoids. 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 80 μg/mL 5 mm - [17] 

Lactobacillus 

acidophilius 

Sargassum 

tenerrimum 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 100 μg/mL 7 mm - [17] 

Proteus mirabilis Kappaphycus 

alvarezii 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 40 μg/mL 2 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 60 μg/mL 6 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 80 μg/mL 8 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 100 μg/mL 7 mm - [17] 

Sargassum 

tenerrimum 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 40 μg/mL 7 mm - [17] 
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Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 60 μg/mL 8 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 80 μg/mL 12 mm - [17] 

Proteus mirabilis Sargassum 

tenerrimum 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 100 μg/mL 9 mm - [17] 

Pseudomonas 

aeruginosa 

Sargassum 

lanceolatum 

Ethanol - - - 4 mg/disc 8 mm Produced weak 
zone and later 
bacterial growth 

[12] 

Ethanol - - - 6 mg/disc 8 mm Produced weak 
zone and later 
bacterial growth 

[12] 

Chaetomorpha 

antennina 

Petroleum ether - - - 50 μg/mL 
(dissolved in 
DMSO) 

7.3 ± 1 mm - [7] 

Petroleum ether - - - 100 μg/mL 
(dissolved in 
DMSO) 

11.16 ± 1.4 mm - [7] 

Petroleum ether - - - 200 μg/mL 
(dissolved in 
DMSO) 

12.16 ± 1.3 mm - [7] 

Petroleum ether - - - 300 μg/mL 
(dissolved in 
DMSO) 

15.16 ± 1.3 mm - [7] 
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Petroleum ether - - - 400 μg/mL 
(dissolved in 
DMSO) 

15.83 ± 0.9 mm - [7] 

Petroleum ether - - - 500 μg/mL 
(dissolved in 
DMSO) 

16.83 ± 0.9 mm - [7] 

Chaetomorpha 

linum 

Hexane - - - 2.5 mg/disc 
(extract) 

7.3±0.58 mm - [8] 

Hexane - - - 5 mg/disc 9.67±0.58 mm - [8] 

Chaetomorpha sp. Methanol - - - 50 µl, 75 µl, 100 
µl  

5 mm - [27] 
 

Codium intertextum Methanol  (Winter) - - 5 μL 10 mm - [9] 

Pseudomonas 

aeruginosa 

Codium shameelii Methanol - - - 2 μg/mL 12 Species analysed 
as 
human/animal 
pathogens 

[10] 

Colpomenia sinuosa Methanol - - - 2 μg/mL 13 Species analysed 
as 
human/animal 
pathogens 

[10] 

Dictyopteris 

polypodioides 

Methanol - - Phlorotannins 
present in brown 
algae 

- 15 mm - [28] 

Dictyota cervicornis Ethanol - - - 4 mg/disc 7 mm Produced weak 
zone and later 
bacteria grown. 

[12] 

Ethanol - - - 6 mg/disc 8 mm Produced weak 
zone and later 
bacteria grown. 

[12] 

Dictyota dichotoma 

var intricata 

Ethanol - - - 2 mg/disc 9 mm Produced weak 
zone and later 
bacteria grown. 

[12] 

Ethanol - - - 4 mg/disc 11 mm Produced weak 
zone and later 
bacteria grown. 

[12] 

Ethanol - - - 6 mg/disc 12 mm Produced weak 
zone and later 
bacteria grown. 

[12] 

Gracilaria corticata Methanol 
(Soxhlet/hot) 

- Phenolic 
compounds, 

Saponins, 
alkaloids, 

125 µg/ml 7 mm The presence of 
tannins at low 

[29] 
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terpenoids, 
steroids, sugars 

phenols, steroids 
and triterpenoids 
and free hydroxyl 
groups 

concentration 
and terpenoids 
have 
antimicrobial 
activity. 

Isopropanol 
(Soxhlet/hot) 

- Phenols, steroids, 
glycosides 

Saponins, 
alkaloids, 
phenols, steroids 
and triterpenoids 
and free hydroxyl 
groups 

125 µg/ml 13 mm The presence of 
tannins at low 
concentration 
have 
antimicrobial 
activity 

[29] 

Pseudomonas 

aeruginosa 

Gracilaria corticata Benzene (Cold) - Alkaloids, 
phenols, 
saponins, 
steroids. 

Saponins, 
alkaloids, 
phenols, steroids 
and triterpenoids 
and free hydroxyl 
groups 

125 µg/ml 9 mm The presence of 
tannins at low 
concentration 
and saponins 
have 
antimicrobial 
activity 

[29] 

Halimeda tuna Ethanol - - - 2 mg/disc 7 mm Produced weak 
zone and later 
bacteria grown. 

[12] 

Ethanol - - - 4 mg/disc 8 mm Produced weak 
zone and later 
bacteria grown. 

[12] 

Ethanol - - - 6 mg/disc 10 mm Produced weak 
zone and later 
bacteria grown. 

[12] 

Hormophysa 

cuneiformis 

Methanol - - - 0.1 mL 2-3 mm - [16
] 

Iyengaria stellata Methanol - - - 2 μg/mL 12 mm Species analysed 
as 
human/animal 
pathogens 

[10] 

Kappaphycus 

alvarezii 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 40 μg/mL 2 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 60 μg/mL 4 mm - [17] 
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Pseudomonas 

aeruginosa 

Kappaphycus 

alvarezii 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 80 μg/mL 7 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 100 μg/mL 10 mm - [17] 

Melanothamnus 

afaqhusainii 

Ethanol - - - 4 mg/disc 8 mm Produced weak 
zone and later 
bacteria grown. 

[12] 

Ethanol - - - 6 mg/disc 8 mm Produced weak 
zone and later 
bacteria grown. 

[12] 

Padina gymnospora Ethyl acetate - - - 1.25 mg/disc 7.33±0.58 mm - [8] 

Ethyl acetate - - - 2.5 mg/disc 9.00±0.00 mm - [8] 

Ethyl acetate - - - 5 mg/disc 10.33±0.58 mm - [8] 

Acetone - - - 1.25 mg/disc 10.67±0.58 mm - [8] 

Acetone - - - 2.5 mg/disc 12.67±0.58 mm - [8] 

Acetone - - - 5 mg/disc 15.67±0.58 mm - [8] 

Padina sp. Hexane - - - 0.1 mL 2-3 mm - [16
] 

Ptilophora 

subcostata 

Crude extract - - - 60 μl  >10 mm - [18] 

Sargassum 

desfontainesii 

n-hexane Autumn - - 5 μL 8 mm - [9] 

Sargassum 

polycystum 

Methanol - - - 50 μL 15 mm - [30] 
 

Sargassum sp. Hexane - - - 0.1 mL 2-3 mm - [16
] 

Sargassum 

tenerrimum 

Water - - - - 1 mm Graphical values [21] 

Methanol - Amino acids, 
alkaloids, 
carbohydrates, 
saponins, sterols, 
terpenoids, 
proteins, and 
phenolic 
compounds 

- - 13mm Graphical values [21] 
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(flavonoids and 
tannins) 

Pseudomonas 

aeruginosa 

Sargassum 

tenerrimum 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 40 μg/mL 4 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 60 μg/mL 5 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 80 μg/mL 6 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 100 μg/mL 12 mm - [17] 

Sargassum 

tenerrimum 

Methanol - Cholest-5-en-3-ol, 
24-propylidene-, 
(3á)-; 1,2-
Benzenedicarboxy
lic acid, diisooctyl 
ester; 
Hentriacontane; 
1-Docosene; 1-
Nonadecene; 1-
Hexadecanol; 1,2-

- Not specified. 17.3±2.3 mm 1,2-
benzenedicarbo
xylic acid, 
diisooctyl ester, 
1-docosene, 1,2-
benzenediol and 
benzoic acid are 
indicated as the 
responsible 
compounds for 

[22] 
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Benzenediol; 
Benzoic acid. 

the antibacterial 
activity. 

Sargassum 

tenerrimum 

Petroleum ether - Benzoic acid, 3,5-
dicyclohexyl-4-
hydroxy-, methyl 
ester; 
Isomethadone; 
Cholesterol; 
Squalene; 9-
Hexadecenoic 
acid, eicosyl ester, 
(Z)-; 17-
Pentatriacontene; 
Dasycarpidan-1-
methanol, acetate 
(ester); 
Hexadecanoic 
acid, methyl 
ester. 

- Not specified. 14.3±1.6 mm Hexadecenoic 
acid, methyl 
ester, 17-
pentatriaconten
e, dasycarpian-1-
methanol, and 
acetate are 
indicated as the 
responsible 
compounds for 
the antibacterial 
activity. 

[22] 

Sargassum wightii Acetone - Steroids, 
terpenoids, 
glycosides, 
alkaloids, 
flavonoids, 
tannins and 
saponins 

- - 12±0.6  - [24] 

Diethyl ether - Steroids, 
terpenoids, 
glycosides, 
flavonoids and 
saponins 

- - 10±0.2  - [24] 

Pseudomonas 

aeruginosa 

Sargassum wightii  Methanol - Steroids, 
terpenoids, 
alkaloids, 
flavonoids, 
tannins and 
saponins 

- - 14±0.5 - [24] 

Acetone - - - 1.25 9.67±0.58  - [8] 

Acetone - - - 2.5 10.67±0.58 - [8] 

Acetone - - - 5 11.67±0.58 - [8] 
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Stoechospermum sp Ethanol - - - 50 µl, 75 µl, 100 
µl  

4 mm 
 

[31] 
 

Stypopodium zonale n-hexane Autumn - - 5 μL 8 mm - [9] 

Turbinaria ornata Methanol - - - 0.1 mL 2-3 mm - [16] 

Pseudomonas 

fluorescens 

Centroceiod sp.* Ethanol - - - 51 µl, 75 µl, 100 
µl  

7 mm - [27] 

Ethanol+Chlorofo
rm 

- - - 52 µl, 75 µl, 100 
µl  

7 mm - [27] 

Chaetomorpha sp. Ethanol - - - 53 µl, 75 µl, 100 
µl  

5 mm - [27] 

Ethanol+Chlorofo
rm 

- - - 54 µl, 75 µl, 100 
µl  

4 mm - [27] 

Methanol - - - 55 µl, 75 µl, 100 
µl  

6 mm - [27] 

Gracilaria corticata 70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 100 μg/mL 8 ± 0.11 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 200 μg/mL 10 ± 0.05 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Pseudomonas 

fluorescens 

Gracilaria corticata 70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 

- 300 μg/mL 12 ± 0.07 mm Antibacterial 
activity 
associated with 
fatty acids and 

[14] 
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octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 400 μg/mL 13 ± 0.03 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 500 μg/mL 16 ± 0.10 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Pseudomonas 

fluorescens 

Gracilaria corticata DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 100 μg/mL 4 ± 0.05 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 
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DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 200 μg/mL 7 ± 0.20 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 300 μg/mL 9 ± 0.01 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 400 μg/mL 11 ± 0.16 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Pseudomonas 

fluorescens 

Gracilaria corticata DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-

- 500 μg/mL 13 ± 0.01 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 

[14] 
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methylundecane 
and 
pentatriacontane 

benzene and 
phthalic acid 

Hydropuntia edulis 70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 100 μg/mL 3 ± 0.05 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 200 μg/mL 3 ± 0.01 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 300 μg/mL 4 ± 0.11 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Pseudomonas 

fluorescens 

Hydropuntia edulis 70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 400 μg/mL 5 ± 0.20 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 

[14] 
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benzene and 
phthalic acid 

70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 500 μg/mL 6 ± 0.06 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 100 μg/mL 4 ± 0.10 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 200 μg/mL 5 ± 0.02 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Pseudomonas 

fluorescens 

Hydropuntia edulis DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 300 μg/mL 6 ± 0.05 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 

[14] 
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benzene and 
phthalic acid 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 400 μg/mL 8 ± 0.20 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 500 μg/mL 9 ± 0.11 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Stoechospermum sp Ethanol - - - 50 µl, 75 µl, 100 
µl  

5 mm - [31] 

Ethanol:chlorofor
m (1:1) 

- - - 50 µl, 75 µl, 100 
µl  

4 mm - [31] 

Ulva sp. Ethanol - - - 56 µl, 75 µl, 100 
µl  

8 mm - [27] 
 

Pseudomonas sp.  Gracilaria corticata Ethanol - Abundance of 
alcohols and 
phenols 

- 25 μL (holding 
capacity) 

9±0 mm - [32] 

Pseudomonas sp.  Gracilaria corticata Fraction 1 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

4 ± 0.42 mm - [32] 

Fraction 2 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

6 ± 0.17 mm - [32] 

Fraction 3 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

5 ± 1.63 mm - [32] 
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Ulva lactuca Ethanol (crude) - Abundance of 
alcohols and 
phenols 

- 25 μL (holding 
capacity) 

6 ± 2.44 mm - [32] 

Fraction 1 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

5 ± 0.81 mm - [32] 

Fraction 2 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

5 ± 0.81 mm - [32] 

Fraction 3 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

6 ± 1.63 mm - [32] 

Staphylococcus 

aureus 

Acanthophora 

spicifera 

Ethanol - Flavonoids and 
tannins 

- - 6.3 ± 0.5 mm - [33] 

Aglaothamnion 

sepositum 

- Spring - - Disc thallus 3 mm - [2] 

- Summer - - Disc thallus 2,5 mm - [2] 

- Autumn - - Disc thallus 2,5 mm - [2] 

- Winter - - Disc thallus 2 mm - [2] 

Alaria esculenta - Summer - - Disc thallus 4 mm - [2] 

- Autumn - - Disc thallus 6 mm - [2] 

- Summer (Sterile) - - Disc thallus 4 mm - [2] 

Antithamnion 

cruciatum 

- Spring - - Disc thallus 4 mm - [2] 

- Summer - - Disc thallus 2,5 mm - [2] 

- Autumn - - Disc thallus 1 mm - [2] 

- Winter - - Disc thallus 1 mm - [2] 

Asparagopsis 

armata 

- Summer - - Disc thallus 12 mm (width 
of inhibition 
zone) 

- [2] 

Avrainvillea 

nigricans 

Ethyl acetate 
partition of 
Methanols 

- - - 100 μL 0.38 Data of 
inhibition not 
specified (units) 

[4]  

Staphylococcus 

aureus 

Bangia 

fuscopurpurea 

Chloroform - - Fatty acids (free 
or as 
acylglycerols) 

- - - [34] 

Bifurcaria bifurcata - Spring - - Disc thallus 3,5 mm - [2] 

- Summer - - Disc thallus 4 mm - [2] 

- Autumn - - Disc thallus 4 mm - [2] 
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Bonnemaisonia 

asparagoides 

- - E,Z-1-bromo-1,2-
dichloro-1-
octene-3-one 

- - - It presents 
antibacterial 
activity 

[35] 

- - E,Z-1-bromo-
1,2,2-trichloro-1-
octene-3-one 

- - - It presents 
antibacterial 
activity 

[35] 

- - 2,4-dibromo-1,1-
dichloro-1-
octene-3-one 

- - - It presents 
antibacterial 
activity 

[35] 

Staphylococcus 

aureus 

Bonnemaisonia 

asparagoides 

- - E-1,2-dibromo-
1,4-dichloro-1-
octene-3-one 

- - - It presents 
antibacterial 
activity 

[35] 

- - E-1-chloro-1,2,4-
tribromo-1-
octene-3-one 

- - - It presents 
antibacterial 
activity 

[35] 

- Summer - - Disc thallus 16 mm - [2] 

Bonnemaisonia 

hamifera 

- Summer - - Disc thallus 17 mm - [2] 

- Summer (Sterile) - - Disc thallus 17 mm - [2] 

- Spring 
(Tetrasporic) 

- - Disc thallus 29 mm - [2] 

Bostrychia 

scorpioides 

- Spring - - Disc thallus 3 mm - [2] 

- Summer - - Disc thallus 1 mm - [2] 

- Autumn - - Disc thallus 1 mm - [2] 

- Winter - - Disc thallus 2 mm - [2] 

Bryopsis plumosa - Spring - - Disc thallus 4 mm - [2] 

- Summer - - Disc thallus 1,5 mm - [2] 

Callithamnion 

tetragonum 

- Spring - - Disc thallus 5,5 mm - [2] 

- Summer - - Disc thallus 5 mm - [2] 

- Autumn - - Disc thallus 5 mm - [2] 

- Winter - - Disc thallus 4 mm - [2] 

Callithamnion 

tetricum 

- Spring - - Disc thallus 5 mm - [2] 

- Summer - - Disc thallus 7 mm - [2] 

- Autumn - - Disc thallus 6 mm - [2] 

- Winter - - Disc thallus 4 mm - [2] 

Callocolax neglectus - Summer - - Disc thallus 2 mm - [2] 

- Autumn - - Disc thallus 1 mm - [2] 

- Spring - - Disc thallus 15,5 mm - [2] 
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Carradoriella 

elongata 

- Summer - - Disc thallus 16 mm - [2] 

- Autumn - - Disc thallus 16 mm - [2] 

- Winter - - Disc thallus 12 mm - [2] 

- Spring (Sterile) - - Disc thallus 16 mm - [2] 

- Spring 
(Tetrasporic) 

- - Disc thallus 15 mm - [2] 

Caulerpa peltata Ethanol - Abundance of 
alcohols and 
phenols 

- - 6.6 ± 1.5 mm - [33] 

Staphylococcus 

aureus  

Caulerpa 

scalpelliformis 

Ethanol - Abundance of 
alcohols and 
phenols 

- - 6.0 ± 1.0 mm - [33] 

Chaetomorpha 

antennina 

Petroleum ether - - - 50 μg/mL 
(dissolved in 
DMSO) 

7.3 ± 0.8 mm - [7] 

Petroleum ether - - - 100 μg/mL 
(dissolved in 
DMSO) 

7.83 ± 1.8 mm - [7] 

Petroleum ether - - - 200 μg/mL 
(dissolved in 
DMSO) 

11 ± 0.6 mm - [7] 

Petroleum ether - - - 300 μg/mL 
(dissolved in 
DMSO) 

12.8 ± 0.7 mm - [7] 

Petroleum ether - - - 400 μg/mL 
(dissolved in 
DMSO) 

14.8 ± 0.7 mm - [7] 

Petroleum ether - - - 500 μg/mL 
(dissolved in 
DMSO) 

18 ± 2.4 mm - [7] 

Chondria dasyphylla - Spring - - Disc thallus 4 mm - [2] 

- Summer - - Disc thallus 1,5 mm - [2] 

- Autumn - - Disc thallus 2,5 mm - [2] 

- Winter - - Disc thallus 2,5 mm - [2] 

Chondrus crispus - Spring - - Disc thallus 14 mm - [2] 

- Summer - - Disc thallus 15,5 mm - [2] 

- Autumn - - Disc thallus 15 mm - [2] 

- Winter - - Disc thallus 22 mm - [2] 



    Supplementary material 
Antibacterial | Disc/well diffusion technique 

 

52 
 

- Spring (Sterile) - - Disc thallus 14 mm - [2] 

- Spring 
(Tetrasporic) 

- - Disc thallus 15 mm - [2] 

Chordaria 

flagelliformis 

- Summer - - Disc thallus 4 mm - [2] 

- Autumn - - Disc thallus 3,5 mm - [2] 

Codium 

decorticatum 

Ethyl acetate - - - 100 μL 0.50  Data of 
inhibition not 
specified (units) 

[4] 

Codium fragile - Spring - - Disc thallus 7 mm - [2] 

- Summer - - Disc thallus 6 mm - [2] 

Staphylococcus 

aureus 

Codium fragile - Autumn - - Disc thallus 4 mm - [2] 

- Winter - - Disc thallus 4 mm - [2] 

Codium intertextum Methanol Autumn - - 5 μL 10 mm - [9] 

Methanol Winter - - 5 μL 10 mm - [9] 

Codium tomentosum - Spring - - Disc thallus 6 mm - [2] 

- Summer - - Disc thallus 5,5 mm - [2] 

- Autumn - - Disc thallus 4,5 mm - [2] 

- Winter - - Disc thallus 4 mm - [2] 
 

Crassiphycus changii Diethyl ether Cholesteryl 
myristate 

- - 0.2 mg/disc 12.6 ±0.6 mm - [11] 

Delesseria 

sanguinea 

- Spring - - Disc thallus 3,5 mm - [2] 
 

- Summer - - Disc thallus 1 mm - [2] 

- Autumn - - Disc thallus 1 mm - [2] 

Desmarestia 

aculeata 

- Spring - - Disc thallus 12 mm - [2] 

- Summer - - Disc thallus 10 mm - [2] 

- Autumn - - Disc thallus 9 mm - [2] 

- Winter - - Disc thallus 4 mm - [2] 

Desmarestia ligulata - Summer - - Disc thallus 27 mm - [2] 

- Autumn - - Disc thallus 26 mm - [2] 

Dictyopteris 

polypodioides 

 

- Spring - - Disc thallus 6,5 mm - [2] 

- Summer - - Disc thallus 7 mm - [2] 

- Autumn - - Disc thallus 7 mm - [2] 

- Winter - - Disc thallus 3 mm - [2] 
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Methanol - - Phlorotannins 
present in brown 
algae 

- 28 mm - [28]  

Dictyota cervicornis Ethanol - - - 6 mg/disc 9 mm - [12] 
 

Dictyota dichotoma - Spring - - Disc thallus 2 mm - [2] 

- Summer - - Disc thallus 8 mm - [2] 

- Autumn - - Disc thallus 3 mm - [2] 

- Summer (Sterile) - - Disc thallus 8 mm - [36] 

- Summer (Male) - - Disc thallus 8,5 mm - [36] 

- Summer (Female) - - Disc thallus 9 mm - [36] 

Methanol - - - 25 μL 0-5 mm - [37] 

Dictyota dichotoma Diethyl ether - - - 25 μL 0-5 mm - [37] 

Chloroform - - - 25 μL 5-10 mm - [37] 

Staphylococcus 

aureus 

Dictyota dichotoma 

var intricata 

Ethanol - - - 2 mg/disc 9 mm - [12] 

Ethanol - - - 4 mg/disc 10 mm - [12] 

Ethanol - - - 6 mg/disc 13 mm - [12] 

Dilsea carnosa - Spring - - Disc thallus 12,5 mm - [2] 
 

- Summer - - Disc thallus 12 mm - [2] 

- Autumn - - Disc thallus 10 mm - [2] 

- Winter - - Disc thallus 8,5 mm - [2] 

Ellisolandia elongata Methanol - - - 25 μL 5-10 mm - [37] 

Diethyl ether - - - 25 μL 0-5 mm - [37] 

Chloroform - - - 25 μL 5-10 mm - [37] 

Enteromorpha 

antenna* 

Methanol - - - 250 μg/mL 
(extract in 
DMSO) 

10 mm Antibacterial 
activity in algae 
reported in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 

[13] 
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as well as 
phlorotannins 

Methanol - - - 500 μg/mL 
(extract in 
DMSO) 

13 mm Antibacterial 
activity in algae 
reported in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 
as well as 
phlorotannins 

[13] 

 Methanol - - - 750 μg/mL 
(extract in 
DMSO) 

15 mm Antibacterial 
activity in algae 
reported in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 
as well as 
phlorotannins 

[13] 

 Methanol - - - 1000 μg/mL 
(extract in 
DMSO) 

17 mm Antibacterial 
activity in algae 
reported in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 

[13] 
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hydroquinones, 
as well as 
phlorotannins 

Ericaria selaginoides - Spring - - Disc thallus 5 mm - [2] 

- Summer - - Disc thallus 5 mm - [2] 

- Autumn - - Disc thallus 4 mm - [2] 

- Winter - - Disc thallus 2,5 mm - [2] 

Eudesme virescens - Summer - - Disc thallus 3 mm - [2] 

- Autumn - - Disc thallus 3,5 mm - [2] 

Gloiosiphonia 

capillaris 

- Summer - - Disc thallus 36 mm - [2] 

Gongolaria baccata - Spring - - Disc thallus 4 mm - [2] 

- Summer - - Disc thallus 4,5 mm - [2] 

- Autumn - - Disc thallus 4,5 mm - [2] 

- Winter - - Disc thallus 2 mm - [2] 

Gracilaria corticata Ethanol  Abundance of 
alcohols and 
phenols 

- 25 μL (holding 
capacity) 

6 ± 3.48 mm - [32] 

Fraction 1 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

4 ± 0.50 mm  - [32] 

Fraction 2 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

4 ± 0.35 mm - [32] 

Fraction 3 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

5 ± 0.82 mm - [32] 

Gracilaria corticata Methanol - - - 500 μg/mL 
(extract in 
DMSO) 

10 mm Antibacterial 
activity reported 
in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 

[13] 
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as well as 
phlorotannins 

Staphylococcus 

aureus 

Methanol - - - 750 μg/mL 
(extract in 
DMSO) 

12 mm Antibacterial 
activity reported 
in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 
as well as 
phlorotannins 

[13] 

Methanol - - - 1000 μg/mL 
(extract in 
DMSO) 

14 mm Antibacterial 
activity reported 
in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 
as well as 
phlorotannins 

[13] 

Gracilaria corticata 70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 100 μg/mL 4 ± 0.10 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 
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Staphylococcus 

aureus 

70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 200 μg/mL 8 ± 0.04 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 300 μg/mL 12 ± 0.00 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 400 μg/mL 14 ± 0.20 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Staphylococcus 

aureus 

Gracilaria corticata 70% methanol - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-

- 500 μg/mL 15 ± 0.16 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 

[14] 
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methylundecane 
and 
pentatriacontane 

benzene and 
phthalic acid 

DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 100 μg/mL 6 ± 0.05 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 200 μg/mL 8 ± 0.02 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 300 μg/mL 10 ± 0.08 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Staphylococcus 

aureus 

Gracilaria corticata DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 

- 400 μg/mL 12 ± 0.01 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 

[14] 



    Supplementary material 
Antibacterial | Disc/well diffusion technique 

 

59 
 

(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

DMSO - Sulfurous acid, 2-
ethylhexyl 
isohexyl ester, 
hexatriacontane, 
octacosane, mono 
(2-ethylhexyl) 
phthalate, 1-iodo-
2-
methylundecane 
and 
pentatriacontane 

- 500 μg/mL 14 ± 0.04 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eμgenol, 
benzene and 
phthalic acid 

[14] 

Chloroform 
(Soxhlet/hot) 

- Alkaloids, 
steroids, sugars 

Saponins, 
alkaloids, 
phenols, steroids 
and triterpenoids 
and free hydroxyl 
groups 

125 µg/ml 9 mm Tannins at low 
concentration 
and saponins 
have 
antimicrobial 
activity 

[29] 

Gracilaria corticata Isopropanol 
(Soxhlet/hot) 

- Phenols, steroids, 
glycosides 

Saponins, 
alkaloids, 
phenols, steroids 
and triterpenoids 
and free hydroxyl 
groups 

125 µg/ml 9 mm Tannins at low 
concentration 
have 
antimicrobial 
activity. 

[29] 

Staphylococcus 

aureus 

Chloroform 
(Cold) 

- Alkaloids, 
saponins, 
steroids, sugars 

Saponins, 
alkaloids, 
phenols, steroids 
and triterpenoids 
and free hydroxyl 
groups 

125 µg/ml 8 mm Tannins at low 
concentration 
and saponins 
have 
antimicrobial 
activity 

[29] 

Isopropanol 
(Cold) 

- Phenols, 
glycosides, sugars 

Saponins, 
alkaloids, 
phenols, steroids 
and triterpenoids 
and free hydroxyl 
groups 

125 µg/ml 6 mm Tannins at low 
concentration 
have 
antimicrobial 
activity. 

[29] 
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Petroleum ether 
(Cold) 

- Alkaloids, 
saponins, 
steroids, tannins, 
sugars 

Saponins, 
alkaloids, 
phenols, steroids 
and triterpenoids 
and free hydroxyl 
groups 

125 µg/ml 7 mm Tannins at low 
concentration 
and saponins 
have 
antimicrobial 
activity 

[29] 

Staphylococcus 

aureus  

Gracilaria corticata Ethanol - Flavonoids and 
tannins 

- - 7.3 ± 1.1 mm - [33] 

 Gracilariopsis 

longissima  

 

 

- Autumn - - Disc thallus 1 mm - [2] 

- Winter - - Disc thallus 4 mm - [2] 

- Winter (Sterile) - - Disc thallus 4 mm - [2] 

- Winter 
(Cystocarpic) 

- - Disc thallus 6 mm - [2] 

Halidrys siliquosa - Spring - - Disc thallus 6,5 mm - [2] 

- Summer - - Disc thallus 5 mm - [2] 

- Autumn - - Disc thallus 4 mm - [2] 

- Winter - - Disc thallus 2,5 mm - [2] 

- Winter (Sterile) - - Disc thallus 3 mm - [36] 

- Winter (Fertile) - - Disc thallus 2,5 mm - [36] 

Haligra sps.* Methanol - High phenolic 
content 

- 200 μg (1 
mg/ml) 

16 ± 0.9 mm - [38] 

Halimeda tuna Ethanol - - - 4 mg/disc 7 mm Produced weak 
zone and later 
bacteria grown. 

[12] 
 

Ethanol - - - 6 mg/disc 9 mm - [12] 
 

Halopithys incurva - Spring - - Disc thallus 4 mm - [2] 

- Summer - - Disc thallus 2,5 mm - [2] 

- Autumn - - Disc thallus 2 mm - [2] 

- Winter - - Disc thallus 2 mm - [2] 

Halopterois scoparia  Methanol Autumn - - 5 μL 10 mm - [9] 

Methanol Winter - - 5 μL 15 mm - [9] 

Hydropuntia edulis 70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 

- 100 μg/mL 3 ± 0.05 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 

[14] 
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phthalic acid and 
1,2-propanediol 

isohexyl ester, 
eugenol, 
benzene and 
phthalic acid 

70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 200 μg/mL 3 ± 0.11 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eugenol, 
benzene and 
phthalic acid 

[14] 

Hydropuntia edulis 

 

70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 300 μg/mL 4 ± 0.03 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eugenol, 
benzene and 
phthalic acid 

[14] 

Staphylococcus 

aureus 

Hydropuntia edulis 70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 400 μg/mL 5 ± 0.06 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eugenol, 
benzene and 
phthalic acid 

[14] 

70% methanol - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 500 μg/mL 6 ± 0.01 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 

[14] 
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eugenol, 
benzene and 
phthalic acid 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 100 μg/mL 3 ± 0.00 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eugenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 200 μg/mL 4.5 ± 0.11 mm Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eugenol, 
benzene and 
phthalic acid 

[14] 

Staphylococcus 

aureus 

Hydropuntia edulis DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 300 μg/mL 5 ± 0.01 Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eugenol, 
benzene and 
phthalic acid 

[14] 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 400 μg/mL 5 ± 0.00 Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eugenol, 

[14] 
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benzene and 
phthalic acid 

DMSO - Eugenol, nonane, 
undecane, hept-
2-ene, 2,4,4,6-
tetramethyl, 
sulfurous acid, 
phthalic acid and 
1,2-propanediol 

- 500 μg/mL 6.5 ± 0.06 Antibacterial 
activity 
associated with 
fatty acids and 
suLfurous acid, 
2-ethylhexyl 
isohexyl ester, 
eugenol, 
benzene and 
phthalic acid 

[14] 

Kappaphycus 

alvarezii 

 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 40 μg/mL 4 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 60 μg/mL 2 mm - [17] 

Staphylococcus 

aureus 

Kappaphycus 

alvarezii 

 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 80 μg/mL 4 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, steroids 
and saponins. 

- 100 μg/mL 5 mm - [17] 

Laminaria digitata - Spring - - Disc thallus 9 mm - [2] 

- Summer - - Disc thallus 7,5 mm - [2] 

- Autumn - - Disc thallus 6,5 mm - [2] 

- Winter - - Disc thallus 16 mm - [2] 

- Spring (Sterile) - - Disc thallus 9 mm - [36] 

- Spring (Fertile) - - Disc thallus 10 mm - [36] 

Laurencia obtusa  - Spring - - Disc thallus 6,5 mm - [2] 

- Summer - - Disc thallus 7 mm - [2] 

- Autumn - - Disc thallus 7 mm - [2] 

- Winter - - Disc thallus 7 mm - [2] 
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Ethyl acetate - - - 100 μL 0.48  Data of 
inhibition not 
specified 

[4] 

Lychaete pellucida - Spring - - Disc thallus 0,5 mm - [2] 

- Summer - - Disc thallus 2 mm - [2] 

- Autumn - - Disc thallus 3 mm - [2] 

Melanothamnus 

afaqhusainii 

Ethanol - - - 2 mg/disc 8 mm - [12] 

Ethanol - - - 4 mg/disc 9 mm - [12] 

Ethanol - - - 6 mg/disc 10 mm - [12] 

Membranoptera 

alata 

- Spring - - Disc thallus 3 mm - [2] 

- Summer - - Disc thallus 2 mm - [2] 

Mesogloia 

vermiculata 

- Summer - - Disc thallus 3 mm - [2] 

Odonthalia dentata - Spring - - Disc thallus 15 mm - [2] 

- Summer - - Disc thallus 14,5 mm - [2] 

- Autumn - - Disc thallus 16 mm - [2] 

- Winter - - Disc thallus 16 mm - [2] 

Staphylococcus 

aureus 

 

Osmundea hybrida - Spring - - Disc thallus 7 mm - [2] 

- Summer - - Disc thallus 6,5 mm - [2] 

- Autumn - - Disc thallus 6,5 mm - [2] 

- Winter - - Disc thallus 7 mm - [2] 

Osmundea 

pinnatifida 

- Spring - - Disc thallus 10 mm - [2] 

- Summer - - Disc thallus 9 mm - [2] 

- Autumn - - Disc thallus 10 mm - [2] 

- Winter - - Disc thallus 11 mm - [2] 

Padina gymnospora Methanol - Hydroxyl groups 
(O-H), alkyl group 
(C-H), (C=O), 
amine groups 

C-H groups can 
be from 
mannuronic 
groups and 
gluronic 

- 18.4 mm The presence of 
reactive 
functional 
groups of N-H, 
N=O, O-H and C-
O-S (protein, 
alkaloids and 
carbohydrates) 
are associated 
with microbial 
cell disrupting 

[39] 
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Padina sp. Hexane - - - 0.1 mL 4-7 mm - [16
] 

Padina 

tetrastromatica 

Ethanol - Flavonoids and 
tannins 

- - 6.33 ± 0.5 - [33] 

Petrospongium 

berkeleyi 

- Summer - - Disc thallus 2 mm - [2] 

- Autumn - - Disc thallus 3 mm - [2] 

Phyllophora crispa - Spring - - Disc thallus 2,5 mm - [2] 

Phyllophora 

pseudoceranoïdes 

- Spring - - Disc thallus 4 mm - [2] 

- Summer - - Disc thallus 1,5 mm - [2] 

Plocamium 

cartilagineum 

- Summer 
(Cystocarpic) 

- - Disc thallus 4 mm - [36] 
 

Polysiphonia stricta - Spring - - Disc thallus 10,5 mm - [2] 

- Summer - - Disc thallus 10 mm - [2] 

- Autumn - - Disc thallus 10,5 mm - [2] 

- Winter - - Disc thallus 10,5 mm - [2] 

Pterothamnion 

plumula 

- Spring - - Disc thallus 5 mm - [2] 

- Summer - - Disc thallus 3 mm - [2] 

- Autumn - - Disc thallus 3 mm - [2] 

- Winter - - Disc thallus 1 mm - [2] 

Staphylococcus 

aureus 
Ptilophora 

subcostata 

Dry powder - - - 60 μl  >10 mm - [18] 

Rhodomela 

confervoides 

- Summer - - Disc thallus 4,5 mm - [2] 

- Autumn - - Disc thallus 3 mm - [2] 

- Winter - - Disc thallus 3,5 mm - [2] 

- Spring - - Disc thallus 1 mm - [2] 
 

Saccharina japonica   SC-CO2 + Ethanol - High total fatty 
acids content, 
Elaidic acid, 
eicosapentaenoic 
acid and 
fucoxanthin 

- 10 μL (100 
μg/mL) 

18 ± 0.50 mm - [40] 

Acetone: 
Methanol 

- High total fatty 
acids content + 
Elaidic acid, 
eicosapentaenoic 
acid and 
fucoxanthin 

- 10 μL (100 
μg/mL) 

20 ± 0.50 mm - [40] 
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Hexane - Elaidic acid, 
eicosapentaenoic 
acid and 
fucoxanthin 

- 10 μL (100 
μg/mL) 

8 ± 0.40 mm - [40] 

Ethanol - Elaidic acid, 
eicosapentaenoic 
acid and 
fucoxanthin 

- 10 μL (100 
μg/mL) 

6 ± 0.05 mm - [40] 

Saccharina latissima - Spring - - Disc thallus 8,5 mm - [2] 

- Winter - - Disc thallus 11 mm - [2] 

Sargassum 

aquifolium 

Fresh material 
(Ethanol_Liquid 
fraction) 

- Alkaloids, 
triterpenoid 
glycosides, 
phenols, saponins 
and volatile oils 

- - 39.40 ± 1.13 % - [41] 

Fresh material 
(Ethanol_Solid 
fraction) 

- Alkaloids, 
triterpenoid 
glycosides, 
phenols, saponins 
and volatile oils 

- - 38.72 ± 1.78 % - [41] 

Staphylococcus 

aureus 

Sargassum 

aquifolium 

Dry material 
(Ethanol_Liquid 
fraction) 

- Alkaloids, 
triterpenoid 
glycosides, 
phenols, saponins 
and volatile oils 

- - 30.42 ± 4.89 % - [41] 

Dry material 
(Ethanol_Solid 
fraction) 

- Alkaloids, 
triterpenoid 
glycosides, 
phenols, saponins 
and volatile oils 

- - 29.51 ± 4.47 % - [41] 

Sargassum 

cristaefolium 

Hexane - Phenol, 1-
nonadecene, 
myristic acid, 9-
tricosene (Z)-, 
palmitic acid, 1-
hexacosene and 
oleic acid. 

- 2 mg/mL 3.88±0.33 mm - [26] 

Sargassum 

cristaefolium 

Serial extraction 
with hexane, and 

- Phenol, 1-
hexadecene, 
myristic acid, 9-

- 2 mg/mL 3.42±0.47 mm - [26] 
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then ethyl 
acetate 

tricosene (Z)-, 
neophytadiene, 
phytol, 
cyclotetracosane, 
palmitic acid, and 
oleic acid. 

Sargassum 

cristaefolium 

Serial extraction 
with hexane, 
ethyl acetate and 
methanol, 
respectively. 

- Phenol, methyl 
dihydrojasmonate
, 3-azepan-1-yl-
benzo[d]isothiazo
le1,1-dioxide, 
hexyl cinnamic 
aldehyde, 9-
tricosene(Z)-, 
palmitic acid, 1-
hexacosene, 
hexatriacontane, 
and 1-docosene. 

- 2 mg/mL 3.08±0.14 mm - [26] 

Sargassum 

desfontainesii 

n-hexane Autumn - - 5 μL 8 mm - [9] 

Methanol Autumn - - 5 μL 10 mm - [9] 

Sargassum 

filipendula  

Ethyl acetate  - - - 100 μL 0.50 Data of 
inhibition not 
specified 

[4] 

Sargassum horneri SC-CO2 + Ethanol - High total fatty 
acids content, 
palmitic acid, 
eicosapentaenoic 
acid and 
fucoxanthin 

- 10 μL (100 
μg/mL) 

20 ± 0.45 mm - [40] 

Acetone + 
methanol 

- High total fatty 
acids content, 
palmitic acid, 
eicosapentaenoic 
acid and 
fucoxanthin 

- 10 μL (100 
μg/mL) 

24 ± 0.10 mm - [40] 

Sargassum horneri Hexane - Palmitic acid, 
eicosapentaenoic 
acid and 
fucoxanthin 

- 10 μL (100 
μg/mL) 

10 ± 0.15 mm - [40] 

Ethanol - Palmitic acid, 
eicosapentaenoic 

- 10 μL (100 
μg/mL) 

7 ± 0.04 mm - [40] 
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acid and 
fucoxanthin 

Sargassum horridum Ethanol - - Steroid 
compounds (such 
as fucosterol and 
its derivative 
saringosterol) 
present in all 
brown algae 

20 mg/ml (100 
μL) 

10.6 % - [41] 

Staphylococcus 

aureus 

 

 

Sargassum hystrix Ethyl acetate 
partition of 
Methanols 

- - - 100 μL 0.52 Data of 
inhibition not 
specified 

[4] 

Sargassum 

lanceolatum 

Ethanol - - - 2 mg/disc 8 mm - [12] 

Ethanol - - - 4 mg/disc 8 mm - [12] 

Ethanol - - - 6 mg/disc 9 mm - [12] 

Sargassum muticum Methanol - Phenolic 
compounds 
(mainly 
flavonoids). 

- 300 mg/mL 22.33 mm - [20] 

Water - - - 300 mg/mL 9.67 mm - [20] 

Sargassum 

polycystum 

Methanol - - - 50 μL 20 mm - [30] 
 

Ethanol - Flavonoids and 
tannins 

- - 7.67 ± 1.15 mm - [33] 

Acetone - Tannins, steroids. Tannins, 
flavonoids, 
terpenoids, 
cardiac 
glycosydes, 
phlobatannins 
and steroids 

- 11 Graphical data  
(no units) 

[19] 

Ethanol - Steroids Flavonoids, 
terpenoids, 
cardiac 
glycosydes and 
steroids 

- 9 Graphical data 
(no units) 

[19] 

water extract - - Phenols, amino 
acids and 
proteins 

- 4 Graphical data 
(no units) 

[19] 

Sargassum sp. Hexane - - - 0.1 mL 4-7 mm - [16] 
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Sargassum 

tenerrimum 

Water - - - - 1 mm Graphical data [21] 

Sargassum 

tenerrimum 

Methanol -  Amino acids, 
alkaloids, 
carbohydrates, 
saponins, sterols, 
terpenoids, 
proteins, and 
phenolic 
compounds 
(flavonoids, 
tannins) 

- - 13 mm Graphical data [21] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 40 μg/mL 1 mm - [17] 

Staphylococcus 

aureus 

Sargassum 

tenerrimum 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 60 μg/mL 3 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 80 μg/mL 4 mm - [17] 

Aqueous (gel-like 
liquid) 

- Tannins, 
flavonoids, 
alkaloids, 
steroids, 
saponins, 
phlorotannins and 
terpenoids. 

- 100 μg/mL 5 mm - [17] 
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Sargassum 

tenerrimum 

Methanol - Cholest-5-en-3-ol, 
24-propylidene-, 
(3á)-; 1,2-
Benzenedicarboxy
lic acid, diisooctyl 
ester; 
Hentriacontane; 
1-Docosene; 1-
Nonadecene; 1-
Hexadecanol; 1,2-
Benzenediol; 
Benzoic acid. 

- Not specified. 20.3±1.5 mm 1,2-
benzenedicarbo
xylic acid, 
diisooctyl ester, 
1-docosene, 1,2-
benzenediol and 
benzoic acid are 
indicated as the 
responsible 
compounds for 
the antibacterial 
activity. 

[22] 

Sargassum 

tenerrimum 

Petroleum ether - Benzoic acid, 3,5-
dicyclohexyl-4-
hydroxy-, methyl 
ester; 
Isomethadone; 
Cholesterol; 
Squalene; 9-
Hexadecenoic 
acid, eicosyl ester, 
(Z)-; 17-
Pentatriacontene; 
Dasycarpidan-1-
methanol, acetate 
(ester); 
Hexadecanoic 
acid, methyl 
ester. 

- Not specified. 17.8±0.98 mm Hexadecenoic 
acid, methyl 
ester, 17-
pentatriaconten
e, dasycarpian-1-
methanol, and 
acetate are 
indicated as the 
responsible 
compounds for 
the antibacterial 
activity. 

[22] 

Sargassum wightii Acetone - Steroids, 
terpenoids, 
glycosides, 
alkaloids, 
flavonoids, 
tannins and 
saponins 

- - 13±1.6 mm - [24] 

Diethyl ether - Steroids, 
terpenoids, 
glycosides, 
flavonoids and 
saponins 

- - 16.3±1.2 mm - [24] 
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Methanol - Steroids, 
terpenoids, 
alkaloids, 
flavonoids, 
tannins and 
saponins 

- - 16±1.3 mm - [24] 

Staphylococcus 

aureus 

Sphondylothamnion 

multifidum 

- Summer - - Disc thallus 21 mm - [2] 

- Autumn - - Disc thallus 22,5 mm - [2] 

Stoechospermum sp. Ethanol - - - 50 µl, 75 µl, 100 
µl  

8 mm  - [31] 

Ethanol:chlorofor
m (1:1) 

- - - 50 µl, 75 µl, 100 
µl  

3 mm - [31] 

Stypopodium zonale n-hexane Autumn - - 5 μL 12 mm - [9] 

n-hexane  Winter - - 5 μL 10 mm - [9] 

Ethyl acetate Autumn - - 5 μL 9 mm - [9] 

Methanol Autumn - - 5 μL 11 mm - [9] 

Symphyocladiella 

parasitica 

- Summer - - Disc thallus 3,5 mm - [2] 

Turbinaria ornata Methanol - - - 0.1 mL 2-3 mm - [16
] 

Hexane - - - 0.1 mL 2-3 mm - [16
] 

Ethanol - High content in 
flavonoids and 
tannins 

- - 9.3 ± 0.7 mm - [33] 

Ulva lactuca Ethanol (crude) - Abundance of 
alcohols and 
phenols 

- 25 μL (holding 
capacity) 

5 ± 4.08 mm - [32] 

Fraction 1 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

4 ± 0.07 mm - [32] 

Fraction 2 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

5 ± 0.06 mm - [32] 

Fraction 3 
(Chloroform:met
hanol) 

- - - 25 μL (holding 
capacity) 

4 ± 0.88 mm - [32] 

- Autumn - - Disc thallus 2 mm - [2] 

- Winter - - Disc thallus 6,5 mm - [2] 
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Methanol - - - 25 μL 0-5 mm - [37] 

Diethyl ether - - - 25 μL 0-5 mm - [37] 

Chloroform - - - 25 μL 15 mm - [37] 

Staphylococcus 

aureus 

Ulva linza Methanol - - - 250 μg/mL 
(extract in 
DMSO) 

10 mm Antibacterial 
activity reported 
in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 
and 
phlorotannins 

[13] 
 

Methanol - - - 500 μg/mL 
(extract in 
DMSO) 

11 mm Antibacterial 
activity reported 
in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 
and 
phlorotannins 

[13] 

Methanol - - - 750 μg/mL 
(extract in 
DMSO) 

14 mm Antibacterial 
activity reported 
in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 

[13] 
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isoprenylated 
and brominated 
hydroquinones, 
and 
phlorotannins 

Staphylococcus 

aureus 

Ulva linza Methanol - - - 1000 μg/mL 
(extract in 
DMSO) 

18 mm Antibacterial 
activity reported 
in 
bromophenols, 
carbonyls, 
halogenated 
aliphatic 
compounds, 
terpenes, 
isoprenylated 
and brominated 
hydroquinones, 
and 
phlorotannins 

[13] 

Ulva rigida n-hexane Winter - - 5 μL 8 mm - [9] 

Methanol Autumn - - 5 μL 9 mm - [9] 

Methanol Winter - - 5 μL 10 mm - [9] 

Ulva sp. Methanol - - - 58 µl, 75 µl, 100 
µl  

2 mm - - 

Vertebrata 

byssoides  

- Spring - - Disc thallus 11 mm - [2] 

Vertebrata 

byssoides  

- Summer - - Disc thallus 8,5 mm - [2] 

- Autumn - - Disc thallus 9 mm - [2] 

Vertebrata fucoides - Spring - - Disc thallus 11 mm - [2] 

- Summer - - Disc thallus 11,5 mm - [2] 

- Autumn - - Disc thallus 11 mm - [2] 

- Winter - - Disc thallus 11 mm - [2] 

Vertebrata lanosa - Spring - - Disc thallus 18 mm - [2] 

- Summer - - Disc thallus 18 mm - [2] 

- Autumn - - Disc thallus 19 mm - [2] 

- Winter - - Disc thallus 18,5 mm - [2] 

- Spring (Sterile) - - Disc thallus 18 mm - [36] 

- Spring (Male) - - Disc thallus 17 mm - [36] 
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- Summer (Sterile) - - Disc thallus 18 mm - [36] 

- Summer 
(Cystocarpic) 

- - Disc thallus 18 mm - [36] 

Staphylococcus 

aureus 

Vertebrata lanosa - Summer 
(Tetrasporic) 

- - Disc thallus 18,5 mm - [36] 

Vertebrata nigra - Spring - - Disc thallus 10 mm - [2] 

- Summer - - Disc thallus 11 mm - [2] 

- Autumn - - Disc thallus 11 mm - [2] 

- Winter - - Disc thallus 11 mm - [2] 

Vertebrata 

thuyoides 

- Spring - - Disc thallus 4,5 mm - [2] 

- Summer - - Disc thallus 6,5 mm - [2] 

- Autumn - - Disc thallus 6 mm - [2] 

- Winter - - Disc thallus 5 mm - [2] 

Xanthomonas 

oryzae pv. oryzae  

Chnoospora minima Methanol - - Polar substances 50 μL (250 μg)  3 mm Graphical values [42] 

Saponified - - Polar substances 50 μL (250 μg)  2 mm Graphical values [42] 

Unsaponified - - Polar substances 50 μL (250 μg)  2 mm Graphical values [42] 

Lipophilic - - Polar substances 50 μL (250 μg)  2 mm Graphical values [42] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.40 (UV) 

- - 85 μL (250 μg) 3.3 ± 0.53 mm - [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.42 
(iodine) 

- - 86 μL (250 μg) 7 mm Graphical values [43] 

Chnoospora minima Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.78 (UV) 

- - 87 μL (250 μg) 9 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.37 
(iodine) 

- - 88 μL (250 μg) 2 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.55 (UV) 

- - 89 μL (250 μg) 4 mm Graphical values [43] 

Gracilaria blodgetti  Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.21 

- - 50 μL (250 μg) 6.6 ± 0.58 mm - [43] 

Petroleum ether - - Non-polar 
substances 

50 μL (250 μg)  5 mm Graphical values [42] 
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Diethyl ether - - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Chloroform - - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Xanthomonas 

oryzae pv. oryzae 

Gracilaria blodgetti  Chloroform: 
Methanol 

- - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Saponified - - Non-polar 
substances 

50 μL (250 μg)  4 mm Graphical values [42] 

Unsaponified - - Non-polar 
substances 

50 μL (250 μg)  6 mm Graphical values [42] 

Lipophilic - - Non-polar 
substances 

50 μL (250 μg)  5 mm Graphical values [42] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.20 

- - 51 μL (250 μg) 3.6 ± 0.58 mm - [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.42 

- - 52 μL (250 μg) 8.3 ± 0.56 mm - [43] 

Hydropuntia edulis Petroleum ether - - Non-polar 
substances 

50 μL (250 μg)  6 mm Graphical values [42] 

Diethyl ether - - Non-polar 
substances 

50 μL (250 μg)  5 mm Graphical values [42] 

Chloroform - - Non-polar 
substances 

50 μL (250 μg)  4 mm Graphical values [42] 

Chloroform:meth
anol 

- - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Hydropuntia edulis Saponified - - Non-polar 
substances 

50 μL (250 μg)  5 mm Graphical values [42] 

Unsaponified - - Non-polar 
substances 

50 μL (250 μg)  7 mm Graphical values [42] 

Lipophilic - - Non-polar 
substances 

50 μL (250 μg)  6 mm Graphical values [42] 

Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.48 

- - 53 μL (250 μg) 8 ± 1.0 mm  - [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.38 

- - 54 μL (250 μg) 10 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 

- - 55 μL (250 μg) 2 mm Graphical values [43] 
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Fraction 0.46 

Hypnea musciformis Petroleum ether - - Non-polar 
substances 

50 μL (250 μg)  4 mm Graphical values [42] 

Xanthomonas 

oryzae pv. oryzae 

Hypnea musciformis Diethyl ether - - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Chloroform - - Non-polar 
substances 

50 μL (250 μg)  2 mm Graphical values [42] 

Chloroform:meth
anol 

- - Non-polar 
substances 

50 μL (250 μg)  2 mm Graphical values [42] 

Saponified - - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Unsaponified - - Non-polar 
substances 

50 μL (250 μg)  4 mm Graphical values [42] 

Lipophilic - - Non-polar 
substances 

50 μL (250 μg)  4 mm Graphical values [42] 

Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.20 

- - 60 μL (250 μg) 4 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.32 

- - 61 μL (250 μg) 2 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.34 

- - 62 μL (250 μg) 5 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.53 

- - 63 μL (250 μg) 4 mm Graphical values [43] 

Hypnea valentiae Petroleum ether - - Non-polar 
substances 

50 μL (250 μg)  5 mm Graphical values [42] 

Diethyl ether - - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Chloroform - - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Chloroform: 
Methanol 

- - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Saponified - - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Unsaponified - - Non-polar 
substances 

50 μL (250 μg)  5 mm Graphical values [42] 
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Lipophilic - - Non-polar 
substances 

50 μL (250 μg)  4 mm Graphical values [42] 

Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.23 

- - 64 μL (250 μg) 4 mm Graphical values [43] 

Xanthomonas 

oryzae pv. oryzae 

Hypnea valentiae Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.35 

- - 65 μL (250 μg) 6 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.31 

- - 66 μL (250 μg) 6 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.44 

- - 67 μL (250 μg) 3 mm Graphical values [43] 

Padina boergesenii Chloroform - - Polar substances 50 μL (250 μg)  3 mm Graphical values [42] 

Methanol - - Polar substances 50 μL (250 μg)  9 mm Graphical values [42] 

Ethanol - - Polar substances 50 μL (250 μg)  4 mm Graphical values [42] 

Chloroform:meth
anol 

- - Polar substances 50 μL (250 μg)  3 mm Graphical values [42] 

Saponified - - Polar substances 50 μL (250 μg)  4 mm Graphical values [42] 

Unsaponified - - Polar substances 50 μL (250 μg)  5 mm Graphical values [42] 

Lipophilic - - Polar substances 50 μL (250 μg)  6 mm Graphical values [42] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.41 (UV) 

- - 68 μL (250 μg) 3.0 ± 0.0 mm - [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.44 
(iodine) 

- - 69 μL (250 μg) 8.3 ± 0.58 mm - [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.17 (UV) 

- - 70 μL (250 μg) 1 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.39 (UV) 

- - 71 μL (250 μg) 8 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.12 (UV) 

- - 72 μL (250 μg) 6.0 ± 0.0 mm - [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.20 
(iodine) 

- - 73 μL (250 μg) 1 mm Graphical values [43] 
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Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.31 (UV) 

- - 74 μL (250 μg) 1 mm Graphical values [43] 

Xanthomonas 

oryzae pv. oryzae 

Padina boergesenii Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.34 (UV) 

- - 75 μL (250 μg) 4 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.40 
(iodine) 

- - 76 μL (250 μg) 3 mm Graphical values [43] 

Sargassum wightii Chloroform - - Polar substances 50 μL (250 μg)  4 mm  Graphical values [42] 

Methanol - - Polar substances 50 μL (250 μg)  11 mm Graphical values [42] 

Ethanol - - Polar substances 50 μL (250 μg)  6 mm Graphical values [42] 

Chloroform:meth
anol 

- - Polar substances 50 μL (250 μg)  5 mm Graphical values [42] 

Saponified - - Polar substances 50 μL (250 μg)  5 mm Graphical values [42] 

Unsaponified - - Polar substances 50 μL (250 μg)  6 mm Graphical values [42] 

Lipophilic - - Polar substances 50 μL (250 μg)  8 mm Graphical values [42] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.29 
(iodine) 

- - 77 μL (250 μg) 11.8 ± 0.53 mm  - [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.70 (UV) 

- - 78 μL (250 μg) 4 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.80 (UV) 

- - 79 μL (250 μg) 3 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.87 
(iodine) 

- - 80 μL (250 μg) 4 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.94 (UV) 

- - 81 μL (250 μg) 4 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.27 (UV) 

- - 82 μL (250 μg) 7.0 ± 0.0 mm - [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.26 
(iodine) 

- - 83 μL (250 μg) 4 mm Graphical values [43] 
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Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.61 (UV) 

- - 84 μL (250 μg) 8.8 ± 0.57 mm - [43] 

Xanthomonas 

oryzae pv. oryzae 

Sargassum wightii Methanol Fraction 
Hexane:Ethyl 
acetate (80:20) 

- - 50 μL (100 μg of 
substances) 

5.0±1.0 mm - [44] 

Methanol Fraction 
Hexane:Ethyl 
acetate (60:40) 

- - 50 μL (100 μg of 
substances) 

6.0±1.0 mm - [44] 

Methanol Fraction 
Hexane:Ethyl 
acetate (20:80) 

- - 50 μL (100 μg of 
substances) 

3.0±0.56 mm - [44] 

Methanol Fraction Ethyl 
acetate:methanol 
(100:0) 

- - 50 μL (100 μg of 
substances) 

5.3±0.56 mm - [44] 

Methanol Fraction Ethyl 
acetate:methanol 
(40:60) 

- - 50 μL (100 μg of 
substances) 

13.5±1.2 mm - [44] 

Spyridia hypnoides Petroleum ether - - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Diethyl ether - - Non-polar 
substances 

50 μL (250 μg)  2 mm Graphical values [42] 

Chloroform - - Non-polar 
substances 

50 μL (250 μg)  2 mm Graphical values [42] 

Chloroform:Meth
anol 

- - Non-polar 
substances 

50 μL (250 μg)  2 mm Graphical values [42] 

Saponified - - Non-polar 
substances 

50 μL (250 μg)  2 mm Graphical values [42] 

Unsaponified - - Non-polar 
substances 

50 μL (250 μg)  4 mm Graphical values [42] 

Lipophilic - - Non-polar 
substances 

50 μL (250 μg)  2 mm Graphical values [42] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.26 

- - 56 μL (250 μg) 4.3 ± 0.58 mm - [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.33 

- - 57 μL (250 μg) 3 ± 1.0 mm - [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.24 

- - 58 μL (250 μg) 4,5 mm Graphical values [43] 
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Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.46 

- - 59 μL (250 μg) 4 mm Graphical values [43] 

Xanthomonas 

oryzae pv. oryzae  

Turbinaria conoides Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.18 (UV) 

- - 90 μL (250 μg) 3.6 ± 0.58 mm - [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.22 
(iodine) 

- - 91 μL (250 μg) 8 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.44 
(iodine) 

- - 92 μL (250 μg) 4 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Methanol 
Fraction 0.57 (UV) 

- - 93 μL (250 μg) 5 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.09 (UV) 

- - 94 μL (250 μg) 3 mm Graphical values [43] 

Hexane:diethyl 
ether:1% acetic 
acid (5:4:1 v/v/v) 

Lipophilic fraction 
Fraction 0.22 
(iodine) 

- - 95 μL (250 μg) 3 mm Graphical values [43] 

Chloroform - - Polar substances 50 μL (250 μg)  4 mm Graphical values [42] 

Methanol - - Polar substances 50 μL (250 μg)  9 mm Graphical values [42] 

Ethanol - - Polar substances 50 μL (250 μg)  5 mm Graphical values [42] 

Turbinarina conoides Chloroform:meth
anol 

- - Polar substances 50 μL (250 μg)  4 mm Graphical values [42] 

Saponified - - Polar substances 50 μL (250 μg)  5 mm Graphical values [42] 

Unsaponified - - Polar substances 50 μL (250 μg)  5 mm Graphical values [42] 

Lipophilic - - Polar substances 50 μL (250 μg)  6 mm Graphical values [42] 

Ulva flexuosa Petroleum ether - - Non-polar 
substances 

50 μL (250 μg)  11 mm Graphical values [42] 

Diethyl ether - - Non-polar 
substances 

50 μL (250 μg)  10 mm Graphical values [42] 

Chloroform - - Non-polar 
substances 

50 μL (250 μg)  4 mm Graphical values [42] 

Chloroform:meth
anol 

- - Non-polar 
substances 

50 μL (250 μg)  5 mm Graphical values [42] 

Saponified - - Non-polar 
substances 

50 μL (250 μg)  6 mm Graphical values [42] 
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Unsaponified - - Non-polar 
substances 

50 μL (250 μg)  12 mm Graphical values [42] 

Xanthomonas 

oryzae pv. oryzae  

Ulva flexuosa Lipophilic - - Non-polar 
substances 

50 μL (250 μg)  8 mm Graphical values [42] 

Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.27 

- - 96 μL (250 μg) 12.3 ± 0.56 mm - [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.49 

- - 97 μL (250 μg) 10 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.66 

- - 98 μL (250 μg) 4 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.30 

- - 99 μL (250 μg) 13.7 ± 1.4 mm - [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction 
Fraction 0.39 

- - 100 μL (250 μg) 2 mm Graphical values [43] 

Ulva lactuca Petroleum ether - - Non-polar 
substances 

50 μL (250 μg)  2 mm  Graphical values [42] 

Diethyl ether - - Non-polar 
substances 

50 μL (250 μg)  2 mm Graphical values [42] 

Saponified - - Non-polar 
substances 

50 μL (250 μg)  2 mm Graphical values [42] 

Unsaponified - - Non-polar 
substances 

50 μL (250 μg)  3 mm Graphical values [42] 

Lipophilic - - Non-polar 
substances 

50 μL (250 μg)  2 mm Graphical values [42] 

Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.34 

- - 101 μL (250 μg) 6.3 ± 0.56 mm - [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Petroleum ether 
extracts 
Fraction 0.20 

- - 102 μL (250 μg) 2 mm Graphical values [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction  
Fraction 0.29 

- - 50 μL (250 μg) 2.0 ± 1.0 mm - [43] 

Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
fraction  
Fraction 0.34 

- - 50 μL (250 μg) 7.5 ± 1.41 mm - [43] 
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Xanthomonas 

oryzae pv. oryzae  

Ulva lactuca Hexane:ethyl 
acetate (4:6 v/v) 

Unsaponified 
Fraction 0.66 

- - 50 μL (250 μg) 3.3 ± 0.56 mm - [43] 

*- Species not found in AlgaeBase database (https://www.algaebase.org/).
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Table S2. Detailed information of antibacterial activity reported from disc diffusion method modified (bacterial-agar medium). 

*2- Methodology described in Li et al., 2018 [45]. 

 

 

 

 

 

 

 

 

Antibacterial activity | Disc diffusion method modified (Bacterial-agar medium)*2 

Phytopathogenic 

bacteria 
Macroalgae source Solvent used Extract concentration Halo inhibition (mm) Medium Incubation Reference 

Pseudomonas 

aeruginosa 

Sargassum fusiforme Ethanolic extract 10 mg/mL 7.75 ± 0.5 mm Nutrient agar medium 
(agar basal layer) 

37ºC, 24h [45] 

Staphylococcus 

aureus 

Ulva australis Ethanolic extract 10.00 ± 0.00 mm 

Ulva prolifera 7.67 ± 0.29 mm 

Gloiopeltis furcata 10.83 ± 0.58 mm 

Gracilariopsis 

lemaneiformis 

12.50 ± 0.87 mm 

Ishige okamurae 7.33 ± 0.58 mm 

Sargassum fusiforme 10.83 ± 0.29 mm 
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Table S3. Detailed information of antibacterial activity reported from liquid-dilution method. 

Liquid-dilution method*2 

Phytopathogenic 

bacteria 
Macroalgae source Extraction solvent 

Collection 

conditions 

Extract 

concentration 

Bacterial growth 

(% of the control) 

Initial bacterial 

suspension 
Culture medium 

Incubation 

conditions 
Reference 

Erwinia 

carotovora 

Lessonia trabeculata 50% Ethanolic extracts Summer 10,000 ppm 50% 1 µL (10^5–10^6 
UFC/mL) 

Müeller-Hinton 
medium 

27ºC, 6h [46] 

50% Ethanolic extracts Autumn 10,000 ppm 50-60% 1 µL (10^5–10^6 
UFC/mL) 

Müeller-Hinton 
medium 

27ºC, 6h [46] 

Pseudomonas 

syringae 

Lessonia trabeculata 

 

50% Ethanolic extracts Summer 10,000 ppm 40% 1 µL (10^5–10^6 
UFC/mL) 

Müeller-Hinton 
medium 

27ºC, 6h [46] 

50% Ethanolic extracts Autumn 10,000 ppm 40% 1 µL (10^5–10^6 
UFC/mL) 

Müeller-Hinton 
medium 

27ºC, 6h [46] 

Macrocystis pyrifera 50% Ethanolic extracts Springtime 10,000 ppm 50% 1 µL (10^5–10^6 
UFC/mL) 

Müeller-Hinton 
medium 

27ºC, 6h [46] 

*2- Methodology described in Jiménez et al., 2011 [46]. 

 



Supplementary material 
Antibacterial | Microdilution method 

 

85 
 

Table S4. Detailed information of antibacterial activity from microdilution method. 

Microdilution method 

Phytopathogenic 

bacteria 

Macroalgae 

source 
Solvent used Composition of the extract 

Possible composition 

(comparative works) 
MIC 

Incubation 

conditions 
Notes Reference 

Bacillus cereus Sargassum 

vulgare 

Methanol 
 

Alga with high content in 
carbohydrate 

- 500 μg/mL 12h, 35ºC - [47] 

- 1000 μg/mL  24h, 35ºC MBC (tryptic soy 
agar plates) 

[47] 

Bacillus subtilis Chaetomorpha 

linum 

Ethyl acetate - - 5 mg/mL 24h, 37ºC - [8] 

Acetone - - 1.25 mg/mL 24h, 37ºC - [8] 
 

Osmundaria 

serrata 

 

Lanosol ethyl 
ether (LEE) 

- - 0.15±0.06 mg/mL 37±2°C, 24h - [48] 

Lanosol ethyl 
ether (LEE) 

- - 1.00±0.00 mg/mL 37±2°C, 24h MBC [48] 

Padina 

gymnospora 

 

Hexane - - 5 mg/mL 24h, 37ºC - [8] 

Ethyl acetate - - 5 mg/mL 24h, 37ºC - [8] 

Acetone - - 2.5 mg/mL 24h, 37ºC - [8] 

Sargassum 

wightii 

 

Hexane - - 5 mg/mL 24h, 37ºC - [8] 

Ethyl acetate - - 2.5 mg/mL 24h, 37ºC - [8] 

Acetone - - 2.5 mg/mL 24h, 37ºC - [8] 

Erwinia 

amylovora 

Chaetomorpha 

linum 

Ethyl acetate - - 2.5 mg/mL 24h, 37ºC - [8] 

Acetone - - 1.25 mg/mL 24h, 37ºC - [8] 

Padina 

gymnospora 

Hexane - - 5 mg/mL 24h, 37ºC - [8] 

Ethyl acetate - - 5 mg/mL 24h, 37ºC - [8] 

Acetone - - 2.5 mg/mL 24h, 37ºC - [8] 

Sargassum 

wightii 

Hexane - - 5 mg/mL 24h, 37ºC - [8] 

Ethyl acetate - - 5 mg/mL 24h, 37ºC - [8] 

Acetone - - 2.5 mg/mL 24h, 37ºC - [8] 

Pseudomonas 

aeruginosa 

Chaetomorpha 

linum 

Hexane - - 5 mg/mL 24h, 37ºC - [8] 

Fucus spiralis Phlorotannins 
purified 

- - 31.3 mg/mL 37ºC, 18-24h - [49] 

Gongolaria 

nodicaulis 

Phlorotannins 
purified 

- - 31.3 mg/mL 37ºC, 18-24h - [49] 

Grateloupia 

livida 

Petroleum ether Organic acid ester, fatty 
acids, sterol, amide 
compounds 

- 4 mg/ml 24h, 37ºC - [50] 
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Osmundaria 

serrata 

Lanosol ethyl 
ether (LEE) 

- - 0.42±0.08 mg/mL 37±2°C, 24h - [48] 

Lanosol ethyl 
ether (LEE) 

- - 0.42±0.08 mg/mL 37±2°C, 24h MBC [48] 

Pseudomonas 

aeruginosa 

Padina 

gymnospora 

Ethyl acetate - - 2.5 mg/mL 24h, 37ºC - [8] 

Acetone - - 1.25 mg/mL 24h, 37ºC - [8] 

Methanol Fatty acids and their 
derivatives 

- 10 μg/mL 48h, 30ºC - [51] 

Sargassum 

wightii 

Ethyl acetate - - 2.5 mg/mL 24h, 37ºC - [8] 

Acetone - - 2.5 mg/mL 24h, 37ºC - [8] 

Pseudomonas sp.  Sarconema 

filiforme 

Acetone Alkaloids, phenolic 
compounds (flavonoids), 
proteins, sugars 

- 12.5 μg/mL 24h, 37ºC MBC [52] 

Acetone Alkaloids, phenolic 
compounds (flavonoids), 
proteins, sugars 

- 25 μg/mL 24h, 37ºC MBC [52] 

Diethyl ether - - - 24h, 37ºC - [52] 

Diethyl ether - - - 24h, 37ºC MBC [52] 

Sargassum 

wightii  

Acetone Phenolic compounds 
(flavonoids, coumarins, 
tannins), steroids 

- 25 μg/mL 24h, 37ºC - [52] 

Acetone Phenolic compounds 
(flavonoids, coumarins, 
tannins) steroids 

- 50 μg/mL 24h, 37ºC MBC [52] 

Staphylococcus 

aureus 

Ascophyllum 

nodossum 

Acetone extract - Polyphenolic 
compounds 

0.20 mg/mL 24h, 37ºC - [53] 

Bangia 

fuscopurpurea 

n-butanol - - 500 μg/mL Overnight, 
37ºC 

- [34] 

Aqueous - - 500 μg/mL Overnight, 
37ºC 

- [34] 

Bifurcaria 

bifurcata 

Dichloromethane 
extract 

Lipophilic fraction 
(trimethylsilyl derivatives) 

- 2048 μg/mL 24h, 37ºC Synergistic 
effect with 
gentamicin and 
tetracycline 

[54] 

Dichloromethane 
extract 

Lipophilic fraction 
(trimethylsilyl derivatives) 

- 1024 μg/mL 24h, 37ºC - [54] 

Callithamnion 

granulatum 

Chloroform - Fatty acids (free or as 
acylglycerols) 

250 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol - - 500 μg/mL Overnight, 
37ºC 

- [34] 
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Staphylococcus 

aureus 

Callithamnion 

granulatum 

Aqueous - - 500 μg/mL Overnight, 
37ºC 

- [34] 

Chloroform - Fatty acids (free or as 
acylglycerols) 

500 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol - Monobrominated 
phenols 

125 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

- Aldehydes, free fatty 
acids, and phenol 

250 μg/mL Overnight, 
37ºC 

- [34] 

Carradoriella 

elongata 

Chloroform - Fatty acids (free or as 
acylglycerols) 

250 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol - Dibrominated phenols 250 μg/mL Overnight, 
37ºC 

- [34] 

Aqueous - - 250 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

- Aldehydes, free fatty 
acids, and phenolic 
compounds  

250 μg/mL Overnight, 
37ºC 

Defensive 
compounds 
concentrated in 
the volatiles 

[34] 

n-butanol α-O-methyllanosol - 125 μg/mL Overnight, 
37ºC 

- [34] 

Ceramium 

siliquosum var. 
elegans 

Chloroform - Fatty acids (free or as 
acylglycerols) 

250 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol 1,2-dihydroxy ethane 
sulfonate,  

- 250 μg/mL Overnight, 
37ºC 

- [34] 

Aqueous - - 250 μg/mL Overnight, 
37ºC 

- [34] 

Colpomenia 

peregrina 

n-butanol Mono-, di-, and tricarboxylic 
acids  

Phenolic acids and their 
derivatives, an ester of 
phosphoric acid and 
significant amounts of 
free fatty acids 

500 μg/mL Overnight, 
37ºC 

- [34] 

Colpomenia 

peregrina 

“Volatile 
compounds” 

Alkylated phenols, free 
lower fatty acids, benzoic 
acid, esters of acetic, formic 
acids, carvacrol, chlorinated 
hydrocarbons, sulfur 
containing compounds 
(methyl benzene 
sulfonamide) 

- 500 μg/mL Overnight, 
37ºC 

- [34] 

 Cystoseira 

compressa 

Ethanol (50%) High content of Palmitoleic 
acid isomer a; Hexadecenoic 

- 5 mg/mL 24h Collected in June 
(Minimal 

[55] 
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acid; Oleic acid; 
Heptadecanoic acid; 
Octadecanoic acid; 
Myristoleic acid methyl 
ester; 2-(1,2,2,2-
Tetrahydroxyethoxy)ethane-
1,1,1,2-tetrol; 1a,9b-
Dihydrophenanthro[9,10-
b]oxirene-2,3,4,7,8,9-
hexacarbonitrile; D-Sorbitol; 
9-Heptadecanoic acid; 
among others. 

bactericidal 
concentration is 
equal to MIC) 

Staphylococcus 

aureus 

Ethanol (50%) High content of Palmitoleic 
acid isomer a; Hexadecenoic 
acid; Oleic acid; 
Heptadecanoic acid; 
Octadecanoic acid; 
Myristoleic acid methyl 
ester; 2-(1,2,2,2-
Tetrahydroxyethoxy)ethane-
1,1,1,2-tetrol; 1a,9b-
Dihydrophenanthro[9,10-
b]oxirene-2,3,4,7,8,9-
hexacarbonitrile; 9-
Heptadecanoic acid; among 
others. 

- 2.5 mg/mL 24h Collected in July 
(Minimal 
bactericidal 
concentration is 
equal to MIC) 

[55] 

 Ethanol (50%) High content of Palmitoleic 
acid isomer a; Hexadecenoic 
acid; Oleic acid; 
Heptadecanoic acid; 
Octadecanoic acid; 
Myristoleic acid methyl 
ester; 2-(1,2,2,2-
Tetrahydroxyethoxy)ethane-
1,1,1,2-tetrol; 1a,9b-
Dihydrophenanthro[9,10-
b]oxirene-2,3,4,7,8,9-
hexacarbonitrile; 9-
Heptadecanoic acid; among 
others. 

- 2.5 mg/mL 24h Collected in 
August (Minimal 
bactericidal 
concentration is 
equal to MIC) 

[55] 
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Staphylococcus 

aureus 

Ellisolandia 

elongata 

Chloroform - Fatty acids (free or as 
acylglycerols) 

500 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

Phenol, 3,4-dihydroxy 
benzaldehyde, benzoic acid, 
monoterpene eucalyptol 

- 500 μg/mL Overnight, 
37ºC 

- [34] 

Ericaria crinita Chloroform - - 250 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol Mono-, di-, and tricarboxylic 
acids  

Phenolic acids and their 
derivatives, an ester of 
phosphoric acid and 
significant amounts of 
free fatty acids 

250 μg/mL Overnight, 
37ºC 

- [34] 

Aqueous - - 500 μg/mL Overnight, 
37ºC 

- [34] 

Ericaria 

selaginoides 

Phlorotannins 
purified 

- - 15,6 mg/mL 37ºC, 18-24h - [49] 

Fucus spiralis Phlorotannins 
purified 

- - 7,8 mg/mL 37ºC, 18-24h - [49] 

Gelidium 

spinosum   

n-butanol 1,2-dihydroxy ethane 
sulfonate 

Esters of phosphoric 
acid (1,2-dihydroxy 
ethane sulfonate) 

250 μg/mL Overnight, 
37ºC 

- [34] 

Aqueous - - 250 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

Aldehydes - 125 μg/mL Overnight, 
37ºC 

- [34] 

Gongolaria 

nodicaulis 

Phlorotannins 
purified 

- - 7,8 mg/mL 37ºC, 18-24h - [49] 

Gongolaria 

usneoides 

Phlorotannins 
purified 

- - 15,6 mg/mL 37ºC, 18-24h - [49] 

Grateloupia 

livida 

Petroleum ether Organic acid ester, fatty 
acids, sterol, amide 
compounds 

- 2 mg/ml 24h, 37ºC - [50] 

Jania virgata 

 

Chloroform - Fatty acids (free or as 
acylglycerols) 

250 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol - Monocarboxylic acids 125 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

Fatty acid methyl esters - 125 μg/mL Overnight, 
37ºC 

Defensive 
compounds 
concentrated in 
the volatiles 

[34] 
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Staphylococcus 

aureus 

Laurencia 

coronopus 

Chloroform - Fatty acids (free or as 
acylglycerols) 

500 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol - N-containing 
compounds 

250 μg/mL Overnight, 
37ºC 

- [34] 

Aqueous - - 500 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

- - 500 μg/mL Overnight, 
37ºC 

- [34] 

Osmundaria 

serrata 

Lanosol ethyl 
ether (LEE) 

- - 0.19±0.03 mg/mL 37±2°C, 24h - [48] 

Lanosol ethyl 
ether (LEE) 

- - 0.67±0.33 mg/mL 37±2°C, 24h MBC [48] 

Palisada 

perforata 

Aqueous - - 250 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

- - 500 μg/mL Overnight, 
37ºC 

- [34] 

Punctaria 

latifolia 

Chloroform - - 250 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol Mono-, di-, and tricarboxylic 
acids  

Phenolic acids and their 
derivatives, an ester of 
phosphoric acid and 
significant amounts of 
free fatty acids 

250 μg/mL Overnight, 
37ºC 

- [34] 

Aqueous - - 500 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

Alkylated phenols, free 
lower fatty acids, benzoic 
acid, esters of acetic, formic 
acids, carvacrol, chlorinated 
hydrocarbons, sulfur 
containing compounds 
(methyl benzene 
sulfonamide) 

- 500 μg/mL Overnight, 
37ºC 

- [34] 

Punctaria 

plantaginea 

Chloroform - - 250 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

Alkylated phenols, free 
lower fatty acids, benzoic 
acid, esters of acetic, formic 
acids, carvacrol, chlorinated 
hydrocarbons, sulfur 
containing compounds 

- 500 μg/mL Overnight, 
37ºC 

- [34] 
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(methyl benzene 
sulfonamide) 

Staphylococcus 

aureus  

Sargassum 

vulgare 

Methanol Seaweed with high content 
in carbohydrate 

- 250 μg/mL 12h, 35ºC - [47] 

Methanol Seaweed with high content 
in carbohydrate 

- 500 μg/mL (tryptic 
soy agar plates) 

24h, 35ºC MBC (minimum 
bactericidal 
activity 

[47] 

Scytosiphon 

lomentaria 

Chloroform - - 250 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol Mono-, di-, and tricarboxylic 
acids  

Phenolic acids and their 
derivatives, an ester of 
phosphoric acid and 
significant amounts of 
free fatty acids 

250 μg/mL Overnight, 
37ºC 

- [34] 

Aqueous - - 500 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

Alkylated phenols, free 
lower fatty acids, benzoic 
acid, esters of acetic, formic 
acids, carvacrol, chlorinated 
hydrocarbons, sulfur 
containing compounds 
(methyl benzene 
sulfonamide) 

- 250 μg/mL Overnight, 
37ºC 

- [34] 

Stilophora 

tenella 

Chloroform - - 500 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol Mono-, di-, and tricarboxylic 
acids  

Phenolic acids and their 
derivatives, an ester of 
phosphoric acid and 
significant amounts of 
free fatty acids 

500 μg/mL Overnight, 
37ºC 

- [34] 

Aqueous - - 500 μg/mL Overnight, 
37ºC 

- [34] 

Zanardinia 

typus 

Chloroform - - 125 μg/mL Overnight, 
37ºC 

- [34] 

n-butanol Mono-, di-, and tricarboxylic 
acids  

Phenolic acids and their 
derivatives, an ester of 
phosphoric acid and 
significant amounts of 
free fatty acids 

500 μg/mL Overnight, 
37ºC 

- [34] 
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Staphylococcus 

aureus 

Zanardinia 

typus 

Aqueous - - 500 μg/mL Overnight, 
37ºC 

- [34] 

“Volatile 
compounds” 

Alkylated phenols, free 
lower fatty acids, benzoic 
acid, esters of acetic, formic 
acids, carvacrol, chlorinated 
hydrocarbons, sulfur 
containing compounds 
(methyl benzene 
sulfonamide) 

- 500 μg/mL Overnight, 
37ºC 

- [34] 

MIC defined as the lowest concentration inhibiting the visual growth of the test culture on the microplate. 
MBC – minimum bactericidal activity. 
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Table S5. Detailed information of antibacterial activity reported by a spectrophotometric method. 

Spectrophotometric method*3 

Phytopathogenic 

bacteria 
Macroalgae source Extraction solvent 

Decrease of 

growth (%) 

Initial bacterial concentration 

(determined by OD in the 

nutrient media TSB12 *4) 

Incubation 

conditions 
Reference 

Bacillus subtilis Bonnemaisonia hamifera Dichloromethane extract (dissolved in methanol) 20-49 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Callithamnin corymbosum Dichloromethane extract (dissolved in methanol) 50-79 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Carradoriella elongata Dichloromethane extract (dissolved in methanol) 20-49 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Ceramium tenuicorne Dichloromethane extract (dissolved in methanol) 20-49 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Ceramium virgatum Dichloromethane extract (dissolved in methanol) 50-79 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Cladophora rupestris Dichloromethane extract (dissolved in methanol) 20-49 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Dasya baillouviana Dichloromethane extract (dissolved in methanol) 50-79 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Dumontia contorta Dichloromethane extract (dissolved in methanol) 20-49 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Fucus serratus Dichloromethane extract (dissolved in methanol) 50-79 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Fucus vesiculosus Dichloromethane extract (dissolved in methanol) 50-79 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Halosiphon tomentosus Dichloromethane extract (dissolved in methanol) 50-79 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Rhodomela confervoides Dichloromethane extract (dissolved in methanol) 50-79 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Saccharina latissima Dichloromethane extract (dissolved in methanol) > 80 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Vertebrata nigra Dichloromethane extract (dissolved in methanol) > 80% 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

Pseudomonas 

aeruginosa 

Ceramium tenuicorne Dichloromethane extract (dissolved in methanol) 50-79 % 0.03 (nutrient media: TSB12) 5h, 36ºC (shaking) [56] 

*3-Methodology described in Goecke  et al., 2012 [56]. 
*4-Nutrient media TSB12 prepared with 12 g/L Difco tryptic soy broth, 10 g/L NaCl, pH 7.2 in distilled water. 
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Table S6. Detailed information about antibacterial activity from field studies. 

Field Studies 

Phytopathogenic Bacteria Macroalgae source Specifications of the extract 
Extract 

concentration 

Extract 

application 
Host 

Disease 

incidence (%) 

Positive 

control 
Reference 

Ralstonia solaneacearum Brown seaweed extracts 
(Shanghai Redbrillian chemical, 
Batch no. 20140920) 

Commercial product 1 g/L Presoaking Potato 3.33 ± 7.9 % 51.7 ± 8.3 % [57] 

Commercial product 1 g/L Spraying Potato 0 % 51.7 ± 8.3 % [57] 

Commercial product 1 g/L Presoaking+ 
spraying 

Potato 0 % 51.7 ± 8.3 % [57] 

Xanthomonas campestris 
pv. vesicatoria 

Ascophyllum nodosum (Acadian 
SeaPlants Ltd., Dartmouth, NS, 
Canada) 

Alkaline extract (Commercial 
product) 

0,50% Spraying of 
plants (field 
grown) 

Tomato 45-50% 85-90% [58] 

Alkaline extract (Commercial 
product) 

0,50% Spraying of 
plants (field 
grown) 

Tomato 50-55% 75-80% [58] 

Alkaline extract (Commercial 
product) 

0,50% Spraying of 
plants 
(greenhouse) 

Tomato 25-30% 50-55% [58] 
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