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Abstract 

Mangrove is a species of high-level plant whose growth is influenced by the tides of seawater. Antifouling is a system used to prevent 

marine life attached to an object that is submerged in seawater. The use of natural Antifouling is one of the efforts to reduce water and 

environmental pollution, such as natural Antifouling from the mangrove plants Rhizophora apiculata and Avicennia alba. The study 

was conducted in Sungsang, South Sumatra, Indonesia. Avicennia marina and Rhizophora apiculata are mangrove plants that are 

suspected to have Antifouling content, namely tannins, terpenoids, and steroids. This research aims to determine the effect of the addi-

tion of the Avicennia marina fraction and the Rhizophora apiculata fraction on oil paints on the area of macrofouling pasting on the 

test plate, how the effect of adding different Avicennia marina fractions on the sticking of macrofouling on the wood plate. Avicennia 

marina and Rhizophora apiculata contain secondary metabolite compounds as natural Antifouling that do not pollute the environment 

and meet the H0 hypothesis rejected and H1 accepted and suspected that there is no macrofouling on the plates that have been tested 

proven to reduce pasting. 
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1. Introduction 
 

Sungsang is located on the edge of the Musi river. 

Transportation that is widely used is sea transportation. 

Sungsang Wharf poles were found to be deterrent organ-

isms that could be detrimental to marine transportation 

facilities. 

The existence of fouling attachment causes biological 

fouling called biofouling. Biofouling is the growth of a 

melting organism on a substrate below the surface of the 

water. Based on its size, biofouling is divided into 2, 

namely macrofouling and microfouling. Macrofouling is a 

larger empeling organism such as barnacles, shellfish and 

others, while microfouling is a smaller empeping organ-

ism such as bacteria and algae [3].  

The phenomenon of sticking fouling organisms af-

fects several sectors including the fishing sector and the 

shipping industry. Fouling pasting can be overcome using 

Antifouling paint. Antifouling paints circulating in the 

market contain tributyltin (TBT) and cupper sulfate [2]. 

The use of TBT as a paint material can result in pollu-

tion in waters and the occurrence of imposex in female 

gastropods is quite high. Mangrove leaves are thought to 

have the potential as plants producing secondary metabo-

lite compounds that can reduce fouling growth [2]. The 

objectives to be achieved are: (1) knowing the types of 

secondary metabolite compounds contained in the leaf 

fraction of A. marina and the leaf fraction of R.apiculata, 

(2) knowing the influence of the addition of leaf fraction of 

A. marina and leaf fraction of R.apiculata in reducing 

macrofouling pasting, (3) knowing the type of macrofoul-

ing in Sungsang Village. 

 

2. Materials and Methods  
 

The research was conducted in August-December 

2022. Extraction, fractionation, and phytochemical screen-

ing are carried out at the Genetics and Biotechnology La-

boratory of the Department of Biology, Faculty of Mathe-

matics and Natural Sciences, Sriwijaya University. The 

data collected includes measurements of pasting area and 
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biomass, types of compounds and types of macrofouling, 

as well as ecologicial data. 

 

2.1. Extraction of Leaves and Roots of Avicennia mari-

na and Rhizophora apiculata Leaves    

 

The extraction method used is maceration. The 

leaves of A.marina and R.apiculata are taken as much as 2 

kg. Cleaned and dried in the oven and mashed (simplisia). 

Simplisia was taken as much as 250 gr macerated using a 

methanol solvent of 750 ml for 72 h with 2 repetitions. 

The extract is filtered, and evaporated until a thick extract 

is obtained.  

 

2.2. Fractionation of Avicennia marina and Rhizophora 

apiculata  

 

The extract is dissolved in methanol: water (1:1). The 

diffraction mixture with an n-hexane solvent of 250 mL (3 

repetitions) obtained n-hexane fraction and residue. The 

residue is dissolved using ethyl acetate fractionated to ob-

tain the residue  

 

2.3. Phytochemical Screening  

 

Alkaloid Test 

A total of 0.1 gr of fraction is mixed with 5 ml of 

chloroform and ammonia. Plus 5 drops of sulfuric acid 2 

N, shaken and let stand. The top of the filtrate is tested 

with dragendroft.  

 

Steroids Test 

A total of 0.1 gr of fraction is dissolved in 20 ml of 

ether, then filtered. 5 ml of filtrate is evaporated in an 

evaporating dish. Added 2 drops of concentrated sulfuric 

acid and 2 drops of anhydrous acetic acid.  

 

Terpenoid Test 

A total of 0.1 grams was added 2 mL of ethyl acetate 

and shaken. A layer of ethyl acetate is taken and dripped 

on the plate drip. Plus 2 drops of anhydrous acetic acid 

and 1 drop of concentrated sulfuric acid. 

 

Tannin Test 

A total of 0.1 gram of fraction is added 1 ml of FeCl3 

1% solution. Observe the changes that occur. 

 

Sapponin Test 

A total of 0.1 gram of fraction plus 5 ml of aquadest, 

shaken until foam is formed, plus 1 drop of HCl 2N.  

 

Flavonoid Test 

A total of 0.1 gr of fraction plus 5 ml of ethanol, 5 

drops of concentrated HCl and 1.5 grams of magnesium 

are added. 

 

2.4. Antifouling Test of A. marina Leaf Fraction and R. 

apiculata Leaf Extract 

 

Plate Preparation  

The plate used is a steel plate with a length of 10 cm, 

a width of 7 cm and a thickness of 2 mm and a wooden 

plate 10 cm long, 7 cm wide and a thickness of 2 cm.  

 

Paint Mixing and Painting  

The paints used are those that do not contain Antifoul-

ing materials such as copper oxide (CuO) and zinc oxide 

(ZnO) boosters. Prepared fractions of leaves and roots of 

A.marina and R.apiculata concentration of 1250 ppm 

and control [3]. Each of them is mixed with paint 3 

repetitions. Then the paint is applied to the plate. The 

plate is mounted on a support pole at the Sungsang 

Pier. 

 

Test Plate Installation Process 

The plate is installed 50 cm below the water level at 

the Sungsang Pier. The test plate was left for 4 weeks and 

the measured environmental parameters measurements 

were temperature, pH, and salinity [12]. 

 

Identification of Macrofouling Measurement of Pasting 

Area and Biomass of Biofouling 

Observations are made once a week to identify and 

measure the area of fouling pasting. Identification was car-

ried out using the identification book Laut Nusantara. 

Measure the length and width of fouling pasting using a 

ruler. Before soaking the plate is weighed to know the ini-

tial biomass and weighed after soaking to know the final 

biomass. According to [13] biomass biofouling the Accu-

mulated It is known by subtracting the final weight by the 

initial weight of the plate. 

 

2.5. Observation Parameters   

 

      The observation parameters in this research are good 

concentrations reducing pasting, pasting area, biomass as 

well as the type of fouling attached to the plate. 

 

2.6. Data Analysis  

 

      This research used a Randomized Group Design. For 

comparison of area and biomass fouling was analyzed with 

ANOVA 95% confidence level and further test, namely 

Duncan test with 95% confidence level [4]. The results of 

the research are presented in the form of pictures, graph 

and tables. The percentage of pasting area can be calculat-

ed by the following formula: 
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% pasting area =     pasting area x 100% 

Area of the test panel 

 

Tabel. 3.1. Percentage category of biofouling pasting area 

No.  Percentage of Area Category 

1. Less than 10 % Low 

2. 10% - 30% A bit low 

3. 30% - 50% Moderate 

4. 50% - 80% High 

No.  Percentage of Area Category 

5. 80% - 100% Very high 
Source: Xiangrong and Guiqiao (2005). 

 

3. Results and Discussion 
 

General Conditions of Sungsang Waters  
Results of environmental parameters: 

 

Parameter Quality Standards 
Week- 

1 2 3 4 

Salinity 33-34 2,25% 1,97% 2,24% 2,17% 

Temperature 28-32 30℃ 30,3℃ 29,9℃ 29,4℃ 

pH 7-8,5 6,51 6,83 6,7 6,53 
Notes: Quality standards according to the Decree of the State Minister of the Environment No.51. Year 2004 Appendix III on Seawater Quality 

Standards for Marine Life 
 

Salinity is known to be around 1.97 ‰-2.25 ‰, low 

salinity for seawater groups and still below the water qual-

ity standards for the growth of marine organisms. Decree 

of the State Minister of the Environment No. 51 (2004) 

optimal salinity for the life of marine organisms by 33-

34%. According to [14], low salinity is affected due to the 

mixture between. 

River water and fresh water so that salinity is ab-

normal. The resaerch site has a normal temperature of 

29-30 °C, which is the optimum temperature for growth 

of marine organisms. According to [15], biofouling 

growth is influenced by factor environments such as sa-

linity, pH, and temperature. 

The pH at the Sungsang Pier, which is 6.01, is the 

optimal pH for the growth of marine organisms. Accord-

ing to [19], marine organisms live optimally with a pH of 

6-9.  

 

Phytochemical Analysis of Leaf Fractions of Avi-

cennia marina  

 
In the n-hexane fraction, there are the most 

metabolite compounds due to the nature of the n-hexane 

semi-polar which can attract polar and nonpolar 

compounds.  

 

Tabel 4.1. Phytochemical Screening Test Results of Avicennia marina Leaves 
Compounds Methanol fraction n-Heksan fraction etil asetat fraction 

Steroids + - - 

Tanins - + - 

Terpenoids - + + 

Alkaloids - + - 

Flavonoids + + + 

Saponins + + + 
The caption (+) signifies the presence of a compound, (-) indicates the absence of a compound. 

 

 

Alhaddad's [5], A.marina leaf screening shows the 

presence of tannin compounds, steroids, flavonoids in 

methanol solvents, in ethyl acetate solvents there are 

compounds alkaloids, flavonoids, triterpenoids and n-

hexane solvents contain flavonoid compounds as well as 

triterpenoids. 

The mechanism of terpenoids as antibacterials 

reacts to trans membrane proteins that can cause 

bacterial cells to lack nutrients. Tannins are secondary 

metabolites that play a role in inhibiting bacterial growth 

[6]. Flavonoids and saponins have an unsubstituted 

hydroxyl group so they are polar. According to [7], the 

mechanism of alkaloids as antibacterials by disrupting the 

peptidoglycan component of bacterial cells, so that the 

cell wall layer is not formed intact causing cell death. 

 

Phytochemical Analysis of Leaf Fractions of 

Rhizohpora apiculata  
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Table 4.2. Comparison of phytochemical test results of methanol, n-hexane, ethyl acetate fractions 

Compounds methanol fraction n-Heksan fraction etil asetat fraction 

Steroids + - - 

Tanins - + - 

Terpenoids - + + 

Alkaloids - + - 

Flavonoids + + + 

Saponins + + + 
The caption (+) signifies the presence of a compound, (-) indicates the absence of a compound. 

 

Based on phytochemical screening tests, it is known 

that the fraction contains secondary metabolite com-

pounds of alkaloids, saponins, steroids, tannins, and fla-

vonoids. Research conducted by [8], using ethanol 

R.apiculata contains secondary metabolite compounds of 

tannins, saponins, steroids, terpenoids, and flavonoids. 

The difference in the content of secondary metabolite 

compounds in plants is due to differences in environmen-

tal parameters, solvents used, and the geographical loca-

tion of plants. Compounds used as natural Antifouling 

contain alkaloids, steroids, furanones, carotenoids, pep-

tides, terpenoid lactones, and phenolics. According to [12] 

terpenoids, alkaloids and steroids can inhibit fouling 

growth. According to [9] the ability of triterpenoid com-

pounds, tannins and saponins in inhibiting bacterial 

growth causes damage to the permeability of bacterial cell 

walls. 

Triterpenoids include secondary metabolite 

compounds derived from terpenoids. According to [15] 

triterpenoids usually react with porin on the outer 

membrane of the bacterial cell wall which can cause 

bacterial cells to lack nutrients.  

Saponins are one of the scondary metabolite 

compounds that have anti-bacterial and anti-fungal 

activities. According to [16] saponins can disrupt the 

tension on the surface of the cell wall, and when the 

surface tension on the cell wall is disturbed, antibacterial 

substances will be easier to enter the cell and interfere 

with metabolism and the bacteria will die. 

Tannins are active compounds of secondary metabo-

lites that have properties for health. According to [1], tan-

nin can be used as a dye and tanner for fishing nets. 

 

Plate checking  
The plate placed on Sungang Pier is 50 cm below sea 

level so it is always submerged in the water. Checking the 

plate the first week, the plate that has been soaked for one 

week is not found biofouling attached to either the steel 

plate or the wooden plate, but the plate that has been 

soaked has little damage to the wire net used, this damage 

is caused by the current in the Sungsang pier area is very 

strong so that it can damage the wire. 

The second and third weeks of checking found that 

no biofouling was found, but it is suspected that the 

formation of biofouling began to occur. The plate is 

physically damaged, the plate looks fragile, the paint part 

begins to peel off and there is a change in color. According 

to [18] The presence of fouling attachment on the surface 

of the object can damage the structure of the object, the 

object becomes more fragile due to the beginning of the 

formation of an acidic environment. 

The fourth week still found no biofouling attached to 

the test plate. According to [17] the attachment of 

biofouling to objects is influenced by several factors such 

as chemical, physical and biological factors.  

 
4. Conclusion 

  

The results of phytochemical screening of leaf frac-

tions of Avicennia marina and Rhizophora apiculata con-

tain secondary metabolite compounds as natural Antifoul-

ing that do not pollute the environment and meet the H0 

hypothesis rejected and H1 accepted and suspected that 

there is no macrofouling on the plates that have been tested 

proven to reduce pasting.  
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