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ABSTRACT 

 

Cervical cancer is caused due to infection from the Human Papilloma Virus (HPV) which attacks the 

sexually active female reproductive organs. Treatment is carried out alternatively using natural ingredients 

such as mangroves. Sonneratia alba is a type of mangrove plant that has been used in alternative medicine 

because of its potential as an anticancer. This study aims to determine the effect of Sonneratia alba 

mangrove extract on heLa cell viability. The Sonneratia alba leaf powder was extracted using stratified 

maceration. The solvents used include n-hexane, ethyl acetate, and ethanol. The results showed that the 

LC50 value was 3.59 ppm, this means that the ethyl acetate extract has toxic properties. Phytochemical test 

results of Sonneratia alba leaf extract contain alkaloid compounds, steroids / triterpenoids, and tannins. The 

results of the test yield extract were 12.60%, extract water content was 21.24%, and total phenol was 504.08 

mg / g GAE Test The results of the LC-MS test resulted in the suspicion of compounds including diosmetin, 

caffeine, and turmeron. The ethyl acetate extract of Sonneratia alba leaves was cytotoxic against heLa cell 

viability with the resulting IC50 value of 478.630 µg / mL. 
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INTRODUCTION 

Cancer is a disease caused by the condition 

of cells that have abnormal attitudes in which 

cells in the body experience growth out of 

control, so that they can attack other normal cells 

and form new cancer cells (Gustiana et al., 2014). 

One type of cancer that attacks women is cervical 

cancer. This cancer is caused by the Human 

Papilloma Virus (HPV) infecting the 

reproductive organs of women who are sexually 

active. Factors that can affect cervical cancer 

include a history of cervical cancer, use of 

contraceptives, sexual intercourse, and smoking 

(Rio & Suci, 2017). Cervical cancer is the leading 

cause of death in developing countries. There are 

510,000 cases of cervical cancer sufferers and as 

many as 288,000 have died due to the cancer 

(Ariani, 2015). 

Cancer treatment has been widely used 

chemotherapy. Chemotherapy is done with the 

aim of attacking cancer cells and is carried out 

using high doses of drugs. Drugs used in 

chemotherapy include cytostatic drugs such as 

taxol, blemycin, doxorubicin, 5-flurouracil, 

chlorambucil, tioterpa, indole alkaloids such as 

vinblastine and vincristine. The side effect of 

using these drugs is that they can kill normal cells 
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that are actively proliferating such as hair, skin, 

sex glands, and gastrointestinal cells. In addition, 

the use of drugs with high doses can cause cancer 

cells to be more resistant to drugs (Mahfur, 2016). 

Thus, alternative treatment is carried out using 

natural ingredients that are more effective and 

selective in killing cancer cells without attacking 

other normal cells (Harwoko & Utami, 2010). 

Mangrove Sonneratia alba is a type of 

mangrove plant that contains bioactive 

compounds such as alkaloids, flavonoids, 

steroids/triterpenoids, saponins, and tannins that 

have potential as anticancer (Musa et al., 2019). 

Plants that have the potential as anticancer will 

direct compounds that play a role in cell growth 

regulatory genes. Sonneratia alba was developed 

as an anticancer by knowing the cytotoxic activity 

of Sonneratia alba mangrove leaf extract on the 

viability of HeLa cells by determining the IC50 

value. 

 

METHODS 

Research Time and Place 

The research was carried out in March-

October 2020 at the Water Products Science 

Technology Laboratory (Fisheries Product 

Engineering Division), Faculty of Fisheries and 

Marine Sciences, Brawijaya University, Malang. 

Central Police Forensic Laboratory, South 

Jakarta and Central Laboratory for Steam Cell 

Development, Airlangga University, Surabaya. 

Tools and materials 

The tools used in this research are oven, 

digital scale, measuring cup, beaker glass, rotary 

evaporator, glass bottle, Erlenmeyer, funnel, 

spatula, porcelain cup, cruhtable pliers, 

desiccator, test tube, test tube rack, measuring 

flask, spatula, pipette drops, measuring pipette, 

suction bulb, vial, UV-Vis spectrophotometer, 

aquarium aerator, serological pipette, LC-MS 

instrument, cryo tube, Laminar Air Flow, water 

bath, CO2 gas cylinder, interved microscope, 0.2 

µm filter, spet , well, centrifuge, micropipette, 

multiple disk, and reader analysis. 

The main ingredients used were Sonneratia 

alba mangrove leaves obtained from the Clungup 

Mangrove Conservation (CMC) area, Sendang 

Biru, Malang, East Java. While the materials used 

in the test were n-hexane solvent, ethyl acetate 

solvent, ethanol solvent, filter paper, bottles, 

plastic wrap, label paper, aluminum foil, aquades, 

H2SO4, HCl, Meyer reagent, 1% FeCl, 

magnesium powder, anhydrous acetic acid, label 

paper, ascorbic acid, seawater, Artemia salina, 

cultured heLa cells, MC media, and heLa cell 

staining. 

Research methods 

The method in this study is an 

experimental method using Completely 

Randomized Design (CRD). Then analyzed using 

ANOVA (Analysis of variance) followed by 

Tukey's test. 
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Research design 

The research design was carried out using 

Sonneratia alba leaves that had been dried. The 

research was carried out with treatment doses of 

2000 ppm, 1000 ppm, 500 ppm, 250 ppm, and 

125 ppm. Then processing was carried out using 

a Completely Randomized Design (CRD). 

 

Table 1. Research Experiment Design 

Sample 
  Loop  

1 2 3 

P1 (2000 ppm) P1.1 P1.2 P1.3 
P2 (1000 ppm) P2.1 P2.2 P2.3 
P3 (500 ppm) P3.1 P3.2 P3.3 
P4 (250 ppm) P4.1 P4.2 P4.3 

     P5   (125 ppm)  P5.1  P5.2  P5.3  
 

 

Research procedure 

a) Sample Preparation 

Sonneratia alba mangrove leaves were 

washed using running water and dried at room 

temperature (6-7 days) to reduce water content. 

Then it is ground using a grinding machine until 

it becomes powder and sieved. 

b) Sample Extraction 

Extraction of samples using multilevel 

maceration method with n-hexane, ethyl acetate, 

and ethanol as solvents. The extraction process 

begins with soaking Sonneratia alba mangrove 

powder in n-hexane solvent in a ratio of 1:2 (w/v) 

for 2x24 hours. Then the filtrate from the 

immersion is evaporated using a rotary 

evaporator. As for the residue, re-soaking was 

carried out using ethyl acetate solvent in a ratio of 

2x24 hours. The filtrate from the immersion is 

evaporated using a rotary evaporator. 

Furthermore, the residue from the immersion was 

added with ethanol solvent for 2x24 hours. The 

filtrate from the immersion is evaporated using a 

rotary evaporator. After that, the extraction 

results from each solvent are obtained. 

c) Extract Yield Calculation 

The yield calculation is the amount of the 

sample extract from the extraction. Calculation of 

yield results using the formula: 

% Yield = Final Extract weight (g)

Initial sample weight
x 100% 

d) Water level test 

The water content test is in accordance 

with SNI 2354.2:2015 using the gravimetric 

method. The extract was weighed as much as 

2 grams, then put it in a porcelain dish whose 

dry weight was known. Put it in the oven for 

16-24 hours at 105ºC. then remove from the 

oven and put in a desiccator for 30 minutes. 

Reweigh the cup and sample as final weight. 

Calculation of % water content using the 

formula: 

% Water content : 
B−C

B−A
X100% 

Information :  

A : empty cup weight (g); 

B : weight of the cup and sample before being 

in the oven, (g); 

C : weight of the cup and sample after being in 

the oven, (g). 

e) Phytochemical Test 

Flavonoid 

Sonneratia alba leaf extract as much as 

0.05 grams was put into a vial. 0.1 mg of Mg 

powder and 0.4 ml of amyl alcohol were 

added. Then observe the changes until a dark 

red, yellow to orange color is formed. 
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Alkaloid 

Sonneratia alba leaf extract as much as 

0.05 grams was put into a vial. Then add a few 

drops of 2 N sulfuric acid and Meyer's reagent. 

Then observe the changes until a yellowish 

white precipitate is formed. 

Steroid/Triterpenoid 

Sonneratia alba leaf extract as much as 

0.05 grams was put into a vial. Add 2 ml of 

chloroform. Then, add 10 drops of acetic 

anhydride and 3 drops of sulfuric acid. 

Observe the changes that occur until a blue or 

green color is formed for steroids and orange 

or purple for triterpenoids. 

Tannin 

Sonneratia alba leaf extract as much as 

0.05 grams was put into a vial. Then add 3-1% 

FeCl3 4 drops. Observe the change until a 

blackish blue color is formed. 

Saponin 

1 ml of Sonneratia alba leaf extract was 

put into a vial. Then added 5 ml of hot distilled 

water. Shake vertically for 10 seconds. 

Observe the changes until 1-10 cm high foam 

is formed for 10 minutes. 

f) Toxicity Test Using the BSLT Method 

Metode 

Preparation of Artemia salina 

Hatching is done by immersing 1 gram of 

Artemia saline eggs into 1 L of seawater in a 

bottle. Then aerated for 48 hours. 

Test Solution Preparation 

A total of 200 grams of Sonneratia alba 

leaf extract was dissolved in 100 ml of 

seawater, so that an initial concentration of 

2000 ppm was obtained as the mother liquor. 

Subsequently, dilution was carried out to 

obtain concentrations of 1000, 100, 10, and 1 

ppm. The solution used as a control was 

carried out without the addition of extract. 

Toxicity Test 

Each concentration of the solution was 

taken as much as 5 ml, then put into a vial. 

Enter 10 Artemia salina tails that have been 

aged 24 hours. This study was conducted for 

24 hours, then observed the number of dead 

Artemia salina. 

g) Total Phenol Test 

A total of 0.01 grams of Sonneratia alba 

leaf extract was put into a 10 ml volumetric 

flask and 10% methanol was added to the 

mark. Then filter and take the filtrate as much 

as 0.5 ml. Add 2.5 ml of Folin-Ciocalteau 10% 

reagent. Then incubate at room temperature 

for 1 hour. Then measure the absorbance value 

using a UV-Vis spectrophotometer with a 

wavelength of 760 nm. Then put it in the 

formula: 

Total phenol = 
𝑥 (𝑝𝑝𝑚).𝑉 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑚𝑙).𝐹𝑃

𝑠𝑎𝑚𝑝𝑙𝑒 (𝑔𝑟𝑎𝑚)
 

 

h) Cytotoxicity Test with MTT Assay Method 

Metode 

HeLa Cell Preparation 

The initial process is freezing thawing by 

removing the cells from the cryo tube from the 

nitrogen tank at -80ºC and put into Laminar 

Air Flow to avoid contamination. Previously 

spray 70% alcohol on the equipment to be 

used. Then the cryotube is thawed until the ice 

contained in it melts. Then do as much as 10 
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ml using RPMI medium. Centrifugation for 5 

minutes at 3000 RPM to separate heLa cells 

with RPMI media. Next, transfer the contents 

of the cryotube to a culture plate with a 

diameter of 9 cm which already contains 10-

15 ml of RPMI media. Change of culture 

media is done after 2-3 days. 

HeLa . Cell Cytotoxicity Test 

HeLa cells were observed using an 

interved microscope, then subcultured if heLa 

cells were attached and 80-90% confluent. 

Furthermore, making doses of 2000, 1000, 

500, 250, and 125 ppm. Take the heLa cell 

culture flask into the LAF and withdraw all the 

media in the flask. Then, put each dose into 

each well with 3 repetitions. Incubate for 24 

hours at 37ºC with 5% CO2 humidity for 24-

48 hours. Discard the cell media and add 50-

100 µl of MTT reagent to each well, then 

incubate for 4 hours. Check the condition of 

the cells using an interved microscope, if 

formazan is clearly formed add a stopper 

solution of 10 µl SDS 10% in 0.1 N HCl. Then 

read the absorbance value of each well using 

an Elisa reader with a wavelength of 595 nm. 

Calculate the percentage of live cells and 

analyze the IC50 value. 

% live cells = 
𝑂𝐷 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡−𝑂𝐷 𝑀𝑒𝑑𝑖𝑎

𝑂𝐷 𝐶𝑒𝑙𝑙 𝑐𝑜𝑛𝑡𝑟𝑜𝑙−𝑚𝑒𝑑𝑖𝑎
𝑥 100% 

Information : 

OD = Optical Density (Absorbance value) 

i) Liquid Chromatography Mass 

Spectrophotometry (LC-MS) Analysis 

Sonneratia alba leaf extract as much as 1 ml, 

dissolved in 1 ml of 95% methanol and 1 ml of 

0.3% acetic acid. Take a solution of 0.01 ml 

injected into the LC-MS system at a rate of 0.3 

ml/minute. Then the solution is pumped for 10-

15 minutes and enters the selector column. The 

molecular weight was detected using a mass 

spectrophotometer pumped for 10-15 minutes

 

RESULT AND DISCUSSION 

Extract Yield Research Results 

Extract yield is obtained from the 

percentage of raw materials that can be used as 

total raw materials. The higher the yield value 

produced, the more raw materials that can be 

utilized (Musa et al., 2017). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Extract Yield Graph 
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The highest yield of Sonneratia alba leaf 

extract was 12.6% in ethyl acetate extract and the 

lowest yield was 1.54% in n-hexane extract. Ethyl 

acetate is included in a solvent that has semipolar 

properties, so it is able to attract compounds with 

polar and nonpolar properties. Ethyl acetate will 

extract active compounds that are soluble in 

intracellular and extracellular fluids in plants 

(Putri et al., 2013). Factors that can affect the 

yield value include the extraction method used, 

sample particle size, storage conditions and time, 

the length of the extraction process, the ratio of 

the number of solvents and the number of 

samples, and the use of the type of solvent 

(Satriani & Burhanuddin, 2018). 

 

Extract Moisture Content 

Moisture content is the water content 

contained in a material expressed as a percent. 

Water content testing is carried out to determine 

the shelf life of a material, so as to avoid material 

damage due to fungal and enzyme activity 

(Gazali et al., 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Graph of Extract Moisture Content 

 

The result of the highest water content of 

Sonneratia alba leaf extract was in the ethanol 

extract of 22.35±0.73%, while the lowest water 

content was found in the n-hexane extract of 

15.17±0.84%. The results of the analysis using 

ANOVA (Analysis of variance) showed that the 

extract treatment was significantly different 

(p<0.05) with respect to water content. 

Furthermore, the Tukey test was performed and 

the results of the n-hexane extract were 

significantly different from the ethyl acetate and 

ethanol extracts. 

The water content of Sonneratia alba leaf 

extract increased. According to Yulianti et al., 

(2014), stated that the higher the water content in 

the ethanol extract was influenced by the length 

of the extraction time. The longer the extraction 

time, the more water content is produced. Each 

solvent has volatile properties. In addition, the 

ethyl acetate solvent has a solubility in water of 

8.7% which indicates the concentration of ethyl 

acetate used will affect the water content of a 

material. 

Phytochemicals 

Phytochemical test is a qualitative test used 

to determine the bioactive compounds contained 

in Sonneratia alba leaves. 

Table 2. Phytochemical Test 

Bioactive 

Compound 

  Extract  

n-heksan 
ethyl 

  acetate  
etha

nol 

Alkaloid + + + 

Saponin - - - 

Steroid/ 

triterpenoid 
+ + + 

Flavonoid + - + 

Tanin - + + 
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Phytochemical test results showed that 

Sonneratia alba mangrove leaf extract contains 

alkaloids, steroids/triterpenoids, flavonoids (in n-

hexane and ethanol extracts), and tannins (in 

ethyl acetate and ethanol extracts). Bioactive 

compounds have the ability for human health, 

among others, as a source of antioxidants, 

antibacterial, anti-inflammatory, and anticancer 

(Firdiyani et al., 2015). 

Toxicity 

Toxicity test aims to determine the ability 

of a compound as a poison by knowing the toxic 

level of the plant (Puspitasari et al., 2018). The 

parameter used in the toxicity test is the LC50 

value. 

Figure 3. Toxicity Test Graph 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of the toxicity test of Sonneratia 

alba leaf extract were highest in n-hexane extract 

of 98.37±36.95 ppm and the lowest was found in 

ethyl acetate extract of 3.59±1.17 ppm. Based on 

the results of the ANOVA analysis (Analysis of 

variance) showed that the extract treatment was 

significantly different (p<0.05) with respect to the 

LC50 value. Furthermore, Tukey's further test was 

carried out and showed the results that the n-

hexane extract was significantly different from 

the ethyl acetate and ethanol extracts. 

The lower the LC50 value, the higher the 

level of toxicity of a material. This is because the 

ethyl acetate solvent is able to attract more 

bioactive compounds. Based on the 

phytochemical test produced, the compounds 

contained in the ethyl acetate extract include 

alkaloids, steroids/triterpenoids, and tannins. 

These compounds have toxic properties that have 

the ability to kill Artemia salina larvae which 

work as stomach poisons (Rohmah et al., 2019). 

Total Phenol 

Total phenol contains phenolic compounds 

in which there is a hydroxy group and acts as a 

free radical scavenger. (Niken et al., 2019). 

Figure 4. Graph of Total Phenol 

 

 

 

 

 

 

 

 

 

 

 

 

 

The highest yield was found in the ethanol 

extract of 1929.17±13.88 mg/g GAE, while the 

lowest yield was found in the n-hexane extract of 

110.15±5.61 mg/g GAE. The results of the 

analysis using ANOVA (Analysis of variance) 

showed that the extract treatment was 

significantly different (p<0.05) with respect to 

total phenol. Then proceed with the Tukey test 

and show the results between extracts have 

different values. The total phenol produced by 

Sonneratia alba leaf extract has increased because 

the phenol content in plants will increase along 
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with the increase in the polarity of the solvent 

used (non polar, semi polar, and polar) (Yanuarti 

et al., 2017). 

HeLa . Cell Cytotoxicity 

Cytotoxicity test aims to determine the 

effect of the toxicity of ethyl acetate extract of 

Sonneratia alba leaves on heLa cells. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Graph of HeLa Vi Cell Viability 

 

The highest value was found at a dose of 

250 ppm of 73.43±5.19% and the lowest was at a 

dose of 2000 ppm of 72.94 ± 0.69%. The results 

of the analysis using ANOVA (Analysis of 

variance) showed that the dose treatment was 

significantly different (p<0.05) on the viability of 

heLa cells. Then continued with the Tukey test 

and the results obtained between treatments had 

different values. 

From the resulting data, the viability of 

heLa cells increased with increasing the dose 

given. This is because at the time of testing, MTT 

reagent was added and formazan crystals were 

formed. Living cells will secrete dehydrogenase 

enzymes and form formazan crystals. Then the 

formazan will come out and be purple. The 

intensity of the purple color formed will be 

directly proportional to the number of cells that 

are still alive. Thus, the higher the intensity of the 

purple color formed, the more the number of 

living cells (Rahardhian & Utami, 2016). The 

parameter used in the cytotoxicity test is the IC50 

value. 

 

Table 3. IC50 Value of Ethyl Acetate Extract 

Dose 

  (ppm)  
% living cell IC50 (µg/mL) 

2000 65,01  

1000 69,22  

500 70,87 478,630 

250 73,43  

125 72,43  

 

The IC50 value will indicate an inhibition 

of heLa cell activity by 50% and indicate the level 

of toxicity of a material. The higher the IC50 

value, the lower the level of toxicity of a material 

(Haryoto et al., 2013). The IC50 value produced 

by Sonneratia alba leaf extract was 478.630 g/ml. 

So that the leaf extract of Sonneratia alba is 

included in the category of being quite active 

against heLa cells. The activity produced is 

influenced by the bioactive compounds 

contained, such as alkaloids, 

steroids/triterpenoids, and tannins. These 

compounds will cause toxic effects on HeLa cells 

by inhibiting cell growth. So that it has potential 

as an anticancer (Sahid et al., 2013). 

 

Liquid Chromatography Mass Spectrometry 

(LC-MS) 

LCMS testing aims to identify bioactive 

compounds found in plants. The identification 

results of the biactive compounds will be 

displayed in the form of a chromatogram with a 

peak at a certain retention time. The results of the 

identification of the bioactive compounds of 

Sonneratia alba leaf extract produced the 
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bioactive compounds diosmetin, caffeine, and 

turmerone. Diosmetin compounds can be used as 

anticancer, because they produce 

anticarcinogenic effects by increasing apoptosis 

and inhibiting cell proliferation (Martiati et al., 

2018). Caffeine compounds can be used as 

anticancer, because they are included in alkaloid 

compounds that can selectively increase 

apoptosis in cancer cells (Ayuningtyas et al., 

2017). Turmerone compounds contain 

antioxidants that can ward off free radicals. The 

higher the turmerone compound, the greater the 

antioxidants in the plant (Islamadina et al., 2020). 

 

Table 4. Alleged Compound Ethyl Acetate Extract of Sonneratia alba . Leaf 

Treatment 
Time 

Retention 

Mass 

Compoun

d 

Alleged Compound Molecular 

Formula 

 8.70 300.363 Diosmetin C16H12O6 

Esktrak etil asetat 10.77 194.191 Caffeine C8H10N4O2 

 11.45 216.319 Turmerone C15H20O 

CONCLUSION 

The IC50 value of the ethyl acetate extract 

of the leaves of Sonneratia alba was 478.630 

/g/ml, indicating that the ethyl acetate extract had 

potential as an anticancer. The lowest cell 

viability was produced at a dose of 2000 ppm of 

72.94±0.69%. Variations in the dose of ethyl 

acetate extract of Sonneratia alba leaves given to 

heLa cells affected cell viability. The alleged 

bioactive compounds contained in the ethyl 

acetate extract of the leaves of Sonneratia alba 

include diosmetin, caffeine, and turmerone. 
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