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ABSTRACT 
Molluscs, apart from being a food ingredient, animals belonging to this class, 
also can be used as a source of potentially bioactive compounds. Shellfish are 
generally often used to treat liver disease. Thus, clam Meretrix meretrix may 
become a hepatoprotector. This research was conducted to determine the 
phytochemical components and hepatoprotective activity by measuring the 
levels of SGPT and SGOT from experimental animals that had been 
intervened by using ethanol extract of fresh and fermented clam Meretrix 
meretrix. The results of phytochemical screening showed the ethanol extract 
of the fresh sample only contained alkaloid compounds, and the ethanol 
extract of the fermented sample contained alkaloids, steroids, and saponins. 
The measurement of the SGPT value after treated with the sample extracts at 
concentrations of 100 ppm, 150 ppm, and 200 ppm for three days varied of 
19.49 - 22.97 IU. The same also found in SGOT measurements after-treatment 
of the sample extracts at concentrations of 50 ppm, 100 ppm, and 150 ppm 
for three days, varied of 28.08 - 34.60. Our study revealed that ethanol 
extract from fresh and fermented clams showed a potential hepatoprotective 
activity, as seen from the effect of reducing SGPT and SGOT values after 
treatment for three days. 
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INTRODUCTION 
Indonesia's marine natural resources are the potential to 
be developed. Today, marine becomes the main target for 
researchers to discover new bioactive compounds. The 
exhibition for new active compounds yet is carried out on 
marine biota. Molluscs are the second largest animal 
group after the Arthropod phylum. About 80,000 species 
belonging to this group are widely distributed in various 
habitats and good ability to adapt to their environment. 
Apart from being a food ingredient, animals belonging to 
the molluscs class also can be used as a source of 
potentially bioactive compounds. Some of the known 
potentials of molluscs include anti-bacteria 
(Arumugasamy and Cyril, 2017; Duddu et al., 2017; 
Giftson et al., 2014; Raj et al., 2014), antioxidants 
(Arumugasamy and Cyril, 2017; Gayathri et al., 2017; 
Hasan et al., 2015), anti-cancer (Benkendorff et al., 2010) 
and hepatoprotective capacity (Ajithkumar et al., 2012). 
Meretrix meretrix is one of the molluscs from the Bivalvia 
family, which has high economic value. Meretrix meretrix 
is known as milk shells, white clams, or called ale-ale in 
the local area (West Kalimantan, Indonesia). Famous 
location of gathering the Meretrix meretrix found in 
several areas, namely, Pandeglang, Banten, Jakarta Bay, 
Tuban, Gresik, the East Coast of Sumatra, South Sulawesi, 
and Kalimantan (Setyobudiandi et al., 2004). Based on 
empirical experience, apart from being a food ingredient, 
shellfish are generally often used to treat liver disease 
(hepatitis). Thus, Meretrix meretrix may have the same 
potential as a hepatoprotector. This research was 
conducted to determine the phytochemical components 
and hepatoprotector activity of ethanol extract of fresh 
and fermented Meretrix meretrix.  

MATERIALS AND METHODS 
Sample extraction 
Fresh and fermented M. meretrix gathered from 
Ketapang, West Kalimantan, Indonesia was cleaned, then 
weighed 200 grams and mashed, then put into a 
maceration tube added with ethanol absolute Pro A 
'Merck' with a ratio of 1: 1 and left to stand for 3x24 
hours. The extract was then filtered to separate the 
filtrate from the residue and concentrated using a 
vacuum evaporator (Minsas et al., 2020; Warsidah et al., 
2020). The extract was ready to be used for further 
analysis. 
Phytochemical screening 
The screening was conducted to identify several 
phytochemicals in ethanol extract from fresh and 
fermented M. meretrix. The phytochemicals were 
including alkaloid, flavonoid, triterpenoid, steroid, 
saponin, and phenols. The observation was according to 
method of (Masriani et al., 2020). The following steps 
exhibited an alkaloid presence. The extract that was 
concentrated using a vacuum evaporator was diluted 
with ethanol. Then each filtrate was put into test tubes. 
Furthermore, the test tube was given reagents of 
Dragendrof, Mayer, and Wagner. The presence of alkaloid 
compounds was indicated by the appearance of reddish-
orange deposits (Dragendroff), white deposits (Meyer), 
and brown deposits (Wagner). The presence of flavonoids 
was identified by diluting extract into test tubes. Then, 
the test tube with the flavonoid code was given a 10% 
NaOH solution. The presence of flavonoid compounds 
was indicated by the appearance of a yellowish-brownish 
green color. Terpenoids and steroids were identified in 
the following ways. Each diluted extract was put into test 
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tubes and added a Liberman-Burchad reagent. The 
formation of a red-orange or purple color indicates the 
presence of triterpenoid compounds, and green or blue 
was indicated the presence of steroid compounds. 
Some steps were carried out for saponin identification. 
Each diluted extract was put into test tubes. Then the test 
tubes were added with hot water, cooled, and shaken 
vigorously for 10 seconds. The presence of saponins was 
indicated by the presence of foam that does not disappear 
for not less than 30 seconds and at the time of adding 2 N 
HCl. The presence of phenols observed by the following 
mechanism. Each extract was put into test tubes and then 
added 10 drops of FeCl3. 
Hepatoprotective activity evaluation 
Hepatoprotective activity was determined through 
experiments carried out on experimental animals. The 
experimental animals used were five Sprague Dawley rats 
in each group. The number of experimental animals used 
was calculated based on Federer's formula: (n-1) (t-1) ≥ 
15. All the experimental animals were induced with CCl4 
to suffer liver damage marked by an increase in SGPT and 
SGOT values, to be further treated according to the group. 
During the intervention period, all experimental animals 
were given standard feed and drink, ad libitum. There 
were 5 groups of experimental animals, namely the 
negative control group (the group that was induced by 
CCl4 to experience liver damage), positive control group 
(the CCl4-induced group then intervened with a 
phytopharmaca, namely curcumin extract for 3 days), K1 
group (the CCl4-induced group and then intervened with 
the extract 100 ppm sample for 3 days), K2 group (the 
CCl4-induced group and then intervened with 150 ppm 
sample extract for 3 days), K3 group (the CCl4-induced 
group then intervened with 200 ppm sample extract for 3 
days).      
In our research, the evaluation of hepatoprotector 
activity was held by the determination of SGPT and SGOT 

values. Blood samples were taken from the experimental 
animals through a vein located in the earlobe and then 
centrifuged to obtain blood serum. SGPT and SGOT 
measurements were taken by taking 100 μL of blood 
serum, added 1000 μL of SGPT and SGOT kits, and then 
measuring the absorbance at a wavelength of 340 nm 
using UV-VIS spectrophotometry. 
Data analysis 
Data of SGPT and SGOT values were analyzed by 
performing one-way ANOVA statistical analysis. 
 
RESULT AND DISCUSSION 
Phytochemical screening 
Phytochemicals was proved as a main compound highly 
contributed to the antioxidant activities (Dewi et al., 
2020a; Fadly et al., 2020), antimicrobial (Dewi et al., 
2020b). The capability of  The results of the 
phytochemical analysis in Table 1 indicate that the 
ethanol extract of the fresh sample contained only 
alkaloid compounds and the ethanol extract of the 
fermented sample contained alkaloid, steroid, and 
saponin compounds. The difference in the compound 
content of these two samples was thought to be due to 
the influence of the activity of the microorganisms such 
as Lactic Acid Bacteria (LAB), where LAB can produce 
metabolic compounds during the fermentation process.  
According to (Nurhamidah, 2019), fermented Meretrix sp. 
positively contains Lactic Acid Bacteria (LAB), thus 
strengthening the evidence that compounds that were 
not present in Meretrix sp. fresh can be detected as a 
result of the metabolism of Lactic Acid Bacteria (LAB). 
This was consistent with (Madigan et al., 2006) statement 
that fermentation is a process in which the 
decomposition of organic compounds occurs to produce 
energy and convert the substrate into new products by 
microbes. 

 
Table 1. Phytochemicals of the ethanol extract of fresh and fermented Meretrix meretrix. 

 
No Parameters Fresh sample Fermented sample 

1 Alkaloids : 
Dragendroff 
Mayer 
Wagner 

 
+ 
- 
- 

 
+ 
- 
- 

2 Flavonoids - - 

3 Triterpenoids - - 

4 Steroids - + 

5 Saponins - + 

6 Phenolics - - 

Note: (+) Present, (-) Absent. 
 
SGPT and SGOT levels 
In our study, identification of hepatoprotective activity 
was carried out by determining two parameters, SGPT 
and SGOT. These two parameters are an enzyme that can 
be found in the liver, red blood cells, heart cells, muscle 
tissue, and other organs, such as the pancreas and 

kidneys. SGPT and SGOT are indicators used to determine 
the level of liver damage. The increase in the levels of 
SGPT and SGOT enzymes in the blood of the test animals 
can be caused by the influence of carbon tetrachloride 
(CCl4), which enters the body and is metabolized by the 
liver to form free radicals that can damage liver cells. The 
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measurement of SGPT and SGOT levels is based on the 
work of antioxidants. Antioxidant may blockage the auto-
oxidation via a rapid H+ donation to free radicals (Fadly et 
al., 2020). Oxidation prevention leads to the inhibit the 
disease due to the poisoning of food and cosmetics 
(Sofiana et al., 2020). (Kalija, 2019) states that the 

methanol extracts from Meretrix sp. fresh and fermented 
have antioxidant activity that allows it to be used as a 
hepatoprotector because it can stabilize free radicals 
from the influence of carbon tetrachloride (CCl4), a 
substance may lower the liver health.

 
Table 2. SGPT and SGOT levels after the intervention of ethanol extract of fresh and fermented Meretrix meretrix. 

 
Treatment SGPT (I.U.) SGOT  (I.U.) 

Fresh Fermented P-value  Fresh Fermented P-value 

Before treatment 19.54±1.22 21.44±2.11 

(P>0.05) 

26.77±3.21 30.00±0.54 

(P>0.05) 

Negative control 
(CCl4) 

23.67±3.24 23.67±0.44 35.34±2.33 35.34±0.32 

Positive control 
(phytopharmaca: 
curcumin 
extract) 

21.3±1.32 21.32±2.31 27.36±4.22 27.36±2.31 

K1 (100 ppm 
Extract) 

22.87±0.44 22,97±0.95 34.44±1.33 34.16±1.33 

K2 (150 ppm 
Extract) 

20.98±0.66 21.96±0.88 30.28±3.11 32.66±3.22 

K3 (200 ppm 
Extract) 

19.49±0.45 22.07±0.55 28.08±0.22 34.60±1.22 

 
Based on the measurement results of the SGPT and SGOT 
values from this study, it can be seen that the effect of 
CCl4 on increasing the SGPT value was at 23.67 IU and the 
SGOT value was at 35.34 IU. The measurement of the 
SGPT value after intervened by phytopharmaca and 
ethanolic extracts within three days can be seen in Table 
2. The results of statistical analysis of the SGPT and SGOT 
values after treatment of phytopharmaca and sample 
extracts (100, 150, and 200 ppm) did not show a 
significant difference (P> 0.05) to the control. The same 
also occurred to the SGOT, and the result is displayed in 
Table 2. The results of the statistical analysis of SGOT 
values also did not show a significant difference (P> 0.05) 
to control. According to the result, it revealed the more 
dose of sample extract given might contribute to lower 
SGPT and SGOT levels.  
The level of liver damage that occurs can be seen from the 
value of SGPT and SGOT from the measurement results. 
Normal SGPT values in adults range between 5-35 IU and 
5-40 IU for SGOT (Huang et al., 2006; Sacher and 
McPerson, 2011; Safitri, 2013). If the SGPT and SGOT 
values increase by 5-10 times or more than normal levels, 
it can be concluded that if the patient has acute liver 
damage or hepatitis. The increase in SGPT and SGOT 
values is 2-3 times from normal levels, indicated the 
patient has fatty liver bile. The cause of the rise in SGPT 
and SGOT values can be caused by various chemical 
toxins, including the use of antibiotics, chemotherapy, 
carbon tetrachloride (CCl4), excessive alcohol 
consumption, and microbes (Jannu et al., 2012). In or 
observation, the presence of lower SGPT and SGOT values 
in the group treated with both phytopharmaca (curcumin 
extract) and sample extract showed a performance of the 
hepatoprotective activity. The decrease in the value of the 
two indicators of liver damage in the group given the 
extract samples tended to be the same as the group given 
the curcumin extract as phytopharmaca. The existence of 
treatment for three days was able to repair liver damage 
even though statistically, the SGPT and SGOT values were 
not significantly different toward the negative control. 
This was due to the short amount of treatment time. So, 

following or finding, the ethanol extract from fresh and 
fermented clamps Meretrix meretrix has potential as a 
hepatoprotective activity. 
     
CONCLUSION 
The phytochemical content of the ethanol extract of the 
fresh clamp is different from that of fermented clams. The 
ethanol extract of the fresh sample only contained 
alkaloid compounds, and the ethanol extract of the 
fermented sample contained alkaloid, steroid, and 
saponin compounds. The SGPT and SGOT values in the 
experimental animal group, given the ethanol extracts, 
tend to be lower than the negative control group. Our 
study revealed that ethanol extract from fresh and 
fermented clams showed a potential hepatoprotective 
activity, as seen from the effect of reducing SGPT and 
SGOT values after treatment for three days. We suggest 
doing a longer observation to exhibit the significant 
impact of hepatoprotective activity from the extract of 
Meretrix meretrix.     
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