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  ABSTRACT  
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Benincasa hispida (Thunb.) Cogn. 

 The use of plants as a source of natural antioxidants has been widely 

studied. One of the plants that have the potential as natural antioxidants 

is beligo (Benincasa hispida (Thunb.) Cogn.). The part of the beligo fruit 

that is commonly used is the seeds. Empirically beligo has been widely 

used by Indonesian people as a medicinal plant. Indonesian people use 

beligo as a fever reducer, pain and typhoid treatment, presumably based 

on its phenolic content. Phenolics have a role in antioxidant activity. 

Ethanol 70% is a solvent that has been proven to be widely used to 

extract total plant phenolic compounds. This study aims to determine the 

phytochemical content, phenolic content and antioxidant potential of 

ethanol 70% extract of beligo (Benincasa hispida (Thunb.) Cogn.) seeds. 

Samples were extracted by maceration using ethanol 70%. Qualitative 

analysis of phytochemical compounds using specific reagents, analysis 

of total phenolic content using the Folin–Ciocalteu method at a 

wavelength of 764 and an antioxidant activity test using the DPPH 

method at a wavelength of 515 nm. Ethanol extract of Beligo (Benincasa 

hispida (Thunb.) Cogn. seeds positive contains alkaloids, flavonoids, 

phenolics and saponins. The results of the analysis of total phenolic 

content and antioxidant activity test showed that ethanol 70% extract had 

a total phenolic content of 56.8 mg GAE/g extract with an IC50 value of 

46,037 ppm. Ethanol 70% extract has a very strong category of 

antioxidant activity so it has the potential to be used in the treatment of 

antibacterial, cardiovascular and anti-inflammatory diseases. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Free radicals are chemical species that have unpaired electrons that can be thought of as molecular 

fragments and are generally highly reactive. Free radicals are produced continuously in cells either as 

involuntary or intentional byproducts of metabolism, for example, phagocytosis. The most important 
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reactant in the biochemistry of free radicals in aerobic cells is oxygen and its radical derivatives (superoxide 

and hydroxyl radicals, hydrogen peroxide, and transition metals. Cells have developed a complete range of 

antioxidant defenses to prevent the formation of free radicals or limit their damaging effects. These include 

enzymes to break down peroxides), proteins to absorb transition metals, and various compounds to 'bind' 

free radicals. Reactive free radicals formed in cells can oxidize biomolecules and cause cell death and tissue 

injury. Determining the involvement of free radicals in the pathogenesis of a disease is very difficult 

because of the short lifespan of this species [1]. 

 

Antioxidants are compounds that inhibit or delay molecular oxidation reactions by inhibiting the initiation 

or propagation of chain oxidation reactions. Free radicals and reactive oxygen species (ROS) are the causes 

of diseases such as cancer, diabetes, cardiovascular and inflammation. An increase in the number of free 

radicals and excessive ROS production in the body can cause an imbalance in the immune system because 

the body's natural antioxidants are not sufficient to reduce these free radicals [2]. 

 

In recent years, there has been much attention to the field of free radical chemistry. Reactive oxygen species 

free radicals and reactive nitrogen species are generated by our body by various endogenous systems, 

exposure to different physiochemical conditions or pathological conditions. A balance between free radicals 

and antioxidants is necessary for proper physiological function. When free radicals overwhelm the body's 

ability to regulate them, a condition known as oxidative stress occurs. The application of exogenous 

antioxidants can help overcome this oxidative stress. Synthetic antioxidants such as butylated 

hydroxyltoluene and butylated hydroxylanisole have recently been reported to be harmful to human health. 

Therefore, natural exogenous antioxidants are needed [2]. 

 

The use of plants as a natural source of exogenous antioxidants has been widely studied. One of the plants 

that has the potential as a natural exogenous antioxidant is Benincasa hispida (Thunb.) Cogn.) in Indonesian 

known as beligo or bligo. The part of the beligo fruit that is commonly used is the seeds. Empirically beligo 

has been widely used by Indonesian people as a medicinal plant. Indonesian people use beligo as a fever 

and pain reducer, typhoid treatment, and even as a lowering blood pressure and cholesterol. The activity is 

suspected based on the content of secondary metabolites contained in it, one of which is phenolic content. 

 

Phenolic compounds are known to exhibit various biological activities such as antimicrobial, antioxidant 

and anti-inflammatory [3]. Beligo seed water extract showed strong antioxidant activity with phenolic 

content of 81.3±1.4 g gallic acid/g dry extract [4]. Another study showed that 96% ethanol extract has a 

strong antioxidant with an IC50 of 54.987 [5]. Ethanol and water are organic solvents that are widely used in 

the extraction process to attract phenolic compounds [6] and because it is safe for health [7]. Ethanol 70% 

can attract phenolic compounds better than alcohol at certain concentrations even better than water solvents 

[8- 10]. Therefore, in this study, the determination of total phenolic content and antioxidant activity test of 

70% ethanol extract of beligo seeds was carried out using the DPPH method. 

 

2. MATERIALS AND METHODS 

 

2.1 Sample Collection and Extraction 

Beligo fruit samples were obtained from farmers and were ripe. Beligo fruit seeds are separated from other 

parts of the fruit, washed and dried. Seeds that have been dried in a mixer grinder and sieved. A total of 500 

mg of dry powder was extracted using the maceration method with 70% ethanol as a solvent. The liquid 

extract was evaporated using a rotary evaporator, dried by freeze-drying to obtain a dry extract of 16.86 g. 

Stored at a temperature of 2-8 0C until analysis. 
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2.2 Reagent and Chemical 

The reagent and chemicals used consisted of ascorbic acid (Merck), gallic acid (Merck), 2,2-diphenyl-1-

picrylhydrazyl (DPPH) (Sigma), phosphate buffer pH 6.6 (0.2 M), potassium hexacyanoferrate solution 1%, 

10% trichloroacetic acid solution, 0.1% iron (III) chloride solution, 1 mM tertrahydrate iron(II) chloride 

solution and 2.5 mM ferrozin. distilled water, aquabides, and methanol (Merck). 

 

2.3 Phytochemical Screening Test 

Phytochemical screening tests were carried out according to standard procedures for initial identification of 

extracts with specific reagents [11], [12]. 

 

2.3.1 Alkaloid Test 

A total of 100 mg of the extract was dissolved with 5 mL of 2 N HCl. The obtained solution was divided 

into 2 test tubes. The first tube was added with 3 drops of Dragendorff's reagent and the second tube was 

added with 3 drops of Mayer's reagent. An orange precipitate was formed in the first tube and a yellow 

precipitate in the second tube indicated the presence of alkaloids. 

 

2.3.2 Flavonoid Test 

A total of 100 mg of extract was added with 2 mL of ethanol and then shaken until homogeneous then 

added Mg powder and 5 drops of concentrated HCl. When formed red, yellow or orange. The lead acetate 

test was 100 mg of extract dissolved with 10 mL of ethanol then 1 mL of 10% Pb. acetate was added and 

shaken. If there is a change in color to yellowish brown indicates the presence of flavonoids. 

 

2.3.3 Saponin Test 

A total of 100 mg of extract was put in a test tube and added 2 mL of hot water, then shaken for 10 seconds. 

If a stable foam is formed for ± 10 minutes as high as 1-2 cm. 

 

2.3.4 Terpenoid Test 

A total of 100 mg of extract was put in a test tube then added 2 mL of 70% ethanol and stirred. Added 1 mL 

of chloroform in a test tube and then added 1 mL of anhydrous acetic acid, cooled and then added 

concentrated sulfuric acid through the wall of a positive test tube. 

 

2.3.5 Phenolic Test 

A total of 100 mg extract, dissolved with 70% ethanol to a volume of 2 mL, then added 3 drops of FeCl3 

1% reagent, so that the color change from light green to blackish showed a positive result containing 

phenolic compounds. 

 

2.4 Determination of total phenolic levels 

Quantitative analysis of total phenolic was carried out using the Visible Spectrophotometric Method 

 

2.4.1 Preparation of standard solution of gallic acid 1000 ppm 

A total of 10 mg of gallic acid was dissolved with methanol pa in a 10 mL volumetric flask, the volume was 

made up to the mark. The stock solution was pipetted as much as 1 mL and diluted with methanol pa to a 

volume of 25 mL to produce a concentration of 40 ppm. The solution was pipetted 0.25 mL, 0.5 mL, 1 mL, 

2 mL, and 4 mL, each of which was put into a 10 mL volumetric flask and added with 0.25 mL of Folin-

Ciocalteu reagent, allowed to stand for 8 minutes. Then 0.5 mL of Na2CO3 was added and filled with 

distilled water to the limit mark, obtained concentrations of 1 ppm, 2 ppm, 4 ppm, 8 ppm, 16 ppm. Set aside 

for about 2 hours at room temperature. Measured using a visible spectrophotometer at a maximum 
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wavelength of 764 nm. Maximum wavelength used based on setting. 

 

2.4.2 Maximum Wavelength Setting 

One concentration of the standard solution of gallic acid was taken and its absorbance was measured with a 

wavelength range of 600-900 nm. The wavelength with the highest absorption value obtained was 

determined as the maximum wavelength is 764 nm [13]. 

 

2.4.3 Determination of Levels of Phenolic Compounds 

Beligo seed extract (Benincasa hispida (Thunb.) Cogn.) was weighed as much as 0.5 mg then dissolved 

with methanol in a 10 mL volumetric flask, the volume was made up to the mark and then homogenized. 

Then 1 mL of this solution was pipetted for 2 replications. It was put into a 10 mL volumetric flask, then 

0.25 mL of Folin Ciocalteu reagent was added and allowed to stand for 8 minutes. Then 0.5 mL of Na2CO3 

was added and the volume was made up with distilled water to the mark. Set aside for about 2 hours at 

room temperature. The absorbance was measured with a visible spectrophotometer at a maximum 

wavelength of 764 nm. The total phenolic content was calculated by entering the absorbance data of the 

sample in the linear regression equation of the standard gallic acid curve [13], [14]. 

 

2.4.4 Data analysis of phenolic content 

The results of the measurement of the absorption of the standard solution at the maximum wavelength, 

graphed between absorption and concentration for total phenolic, where the absorption value on the Y axis 

and concentration on the X axis using a linear equation: 

 

Y= bX + a 

a = intercept 

b = slope 

 

The values of a and b are calculated using the equation: 

 

𝑎 =
(𝛴𝑦 − 𝑏)(𝛴𝑥)

𝑛
 

𝑏 =
𝑛(𝛴𝑥𝑦) − (𝛴𝑥)(𝛴𝑦)

𝑛(𝛴𝑥2)(𝛴𝑥)2
 

 

The total phenolic content was calculated by entering the sample absorption data into the linear regression 

line equation of the standard gallic acid curve. The total phenolic content of the ethanol extract was 

expressed as milligram gallic acid equivalent/gram sample (mg GAE/g). 

 

2.5 Antioxidant Activity Test by DPPH Method 

The antioxidant test method against DPPH free radicals used in this study is a modification of several 

procedures that have been reported by [13], [15], [16]. 

 

2.5.1 Preparation of Diphenyl-Picrylhydrazyl (DPPH) Solution 

0.4 mM DPPH solution was prepared by weighing 0.0157 grams of DPPH dissolved in a 100 mL 

volumetric flask using methanol to the limit mark. 

 

2.5.2 Measurement of DPPH Free Radical Activity 

0.4 mM DPPH was prepared by pipetting 1 mL of DPPH solution and put in a 5 mL volumetric flask 
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wrapped in aluminum foil and then made up to 5 mL with methanol and allowed to stand for 30 minutes. 

Then the absorbance was measured using visible spectrophotometry at a wavelength of 515 nm [16]. 

 

2.5.3 Preparation of Extract Stock Solution 1000 ppm 

Total of 10 mg of extract, dissolved with methanol pa while homogenizing then put into a volumetric flask 

and made up to 10 mL with methanol, as stock solution of 1000 ppm. 

 

2.5.4 Measurement of Antioxidant Activity of Extract by DPPH Method 

Testing of antioxidant activity was carried out by pipetting the stock solution of 1000 ppm each of 0.1 mL, 

0.2 mL, 0.4 mL, 0.8 mL, and 1.6 mL into a 5 mL volumetric flask wrapped in aluminum foil and then 

added 1.0 mL of 0.4 mM DPPH and the volume was filled with methanol pa to 5 mL, obtained 

concentrations of 20 ppm, 40 ppm, 80 ppm, 160 ppm and 320 ppm. It was allowed to stand for 30 minutes, 

then the absorption was measured by visible spectrophotometry at a wavelength of 515 nm [15]. 

 

2.5.4 Preparation of Extract Stock Solution 1000 ppm 

Ascorbic acid solution of 1000 ppm was prepared by weighing as much as 10 mg of ascorbic acid dissolved 

with methanol pa while homogenizing, then the volume was made up with methanol pa to 10 mL. The 1000 

ppm solution was then diluted to 100 ppm. 

 

2.5.5 Measurement of Antioxidant Activity of Standar Solution of Ascorbic Acid by DPPH Method 

To test the antioxidant activity of the ascorbic acid solution, pipette the stock solution of 100 ppm, 

respectively 0.05 mL, 0.1 mL, 0.15 mL, 0.2 mL, and 0.25 mL and then added 0.4 mM DPPH 1 mL, the 

volume was made up to 5 mL with methanol in a volumetric flask wrapped in aluminum foil, so that the 

concentrations of 1 ppm, 2 ppm, 3 ppm, 4 ppm and 5 ppm were obtained. Cover and let stand for 30 

minutes. Furthermore, the absorption was measured using a visible spectrophotometer at a wavelength of 

515 nm [15]. 

 

2.5.6 Data analysis of antioxidant activity 

DPPH free radical scavenging antioxidant activity can be calculated by the formula 

 

Antioxidant activity =
 (Absorbansi blanko − Absorbansi sampel)

Absorbansi blanko
 x 100% [16] 

 

The IC50 value was calculated using the regression equation of the curve between concentration and percent 

inhibition (Molyneux, 2004; MR&A, 2017). 

 

3. RESULTS  

This study used a 500 gram dry sample of beligo fruit seeds (Figure 1a. and 1b.) which was extracted using 

70% alcohol by maceration method and produced a thick and dry extract (after freeze-dried lyophilization) 

(figure 2.) with extracts such as shown in table 1 and stored at a cold temperature (2-8°C) until use for 

analyze. 
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Figure1a. Beligo Plant  
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Figure 1b. Beligo Fruits and Seeds 
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Table 1. Extract Yield 

Sample Dry Sample 

Weight (g) 

Extract Weight (g) Extract Yield (%) 

Thick Dry Thick Dry 

Beligo 

seeds 
500 46.14 16.87 9,228 3,374 

 

Table 2. Phytochemical Screening of Ethanol 70% Extract of Beligo Seeds 

Serial 

Number 

Test Type Reagent Results Conclusion 

1 Alkaloids Mayer's Positive 

Yes   Wagner's Positive 

  Dragendorff Positive 

2 Flavonoids Lead acetate Positive Yes 

  Mg powder Negative  

3 Phenolics and Tannins Iron(III) chloride Positive Yes 

4 Saponins Forms a permanent foam Positive Yes 

5 
Triterpenoids 

(Steroids) 
Lieberman Buchardad Negative Not 

 

Table 3. Rate Data of Polyphenols 

Sample Name 

Concentration 

(µ/mL) Absorbance 

Blank 0.00 0.000 

Gallic Acid 1 0.50 0.035 

Gallic Acid 2 1.50 0.122 

Gallic Acid 3 3.00 0.244 

Gallic Acid 4 7.00 0.552 

Gallic Acid 5 10.00 0.775 
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Table 4. Curve Data of Antioxidant Activity 

Number 

Concentration 

(μg/mL) 

Absorbance 

(A) = 515 nm 

Antioxidant Activity 

(%) 

1 20 0.684 22.97 

2 40 0.528 40.54 

3 60 0.429 51.69 

4 80 0.284 68.02 

5 100 0.213 76.01 

6 Blank 0.888 

  

 
 

4. DISCUSSION 

This research was conducted for determine of the phytochemical content, of phenolics and flavonoids 
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content with antioxidant activity of ethanol 70% extract of Beligo (Benincasa hispida (Thunb.) Cogn.) 

seeds using UV-Vis spectrophotometry. Beligo seed samples were extracted by maceration using 70% 

ethanol as solvent. The use of 70% ethanol solvent because of its ability to dissolve polar substances. The 

phenolic to be attracted is polar because the hydroxyl group (-OH) is bound to the aromatic ring [12]. 

 

4.1 Phytochemical screening 

Phytochemical screening is an initial testing method in an effort to determine the content of active 

compounds contained in plants. Table 2 phytochemical screening test of 70% ethanol extract of beligo fruit 

seeds using specific reagents showed that it contained positive alkaloids, phenolics, flavonoids and 

saponins. 

 

Identification of alkaloids, a compound was declared positive for containing alkaloids, namely the 

formation of an orange precipitate on the addition of Dragendroff's reagent and a yellow precipitate on the 

addition of Mayer's reagent [18]. Identification of flavonoid compounds was declared positive when a red, 

yellow or orange color was formed [12]. Identification of saponin compounds was indicated by the 

formation of a stable foam for 10 minutes as high as 1-2 cm. Terpenoid compounds react positively if the 

results show the presence of a brownish or violet ring at the boundary of the two solvents [18]. Tannin 

compounds are declared positive when blackish blue and blackish green are formed. 

 

The results of the phytochemical screening test showed (Table 2.) that the ethanol extract of beligo seeds 

contained alkaloids, flavonoids, phenolics and saponins groups. This is in line with previous research, that 

beligo fruit seeds contain phenolics, flavonoids, tannins, steroids, fatty acids, alkaloids, glycosides, amino 

acids, triterpenoids and carbohydrates [19], [20]. 

 

4.2 Total Phenolic 

The antioxidant activity of beligo seed extract is associated with its high content of phenolics and 

flavonoids as well as its antioxidant activity [21]. Thus, in this study, measurement of total phenolic. 

 

Measurement of total phenolic content of 70% ethanol extract using visible spectrophotometry at a 

wavelength of 764 nm. Determination of the content of total phenolic compounds using gallic acid as a 

comparison which is reacted with Folin-Ciocalteau. The use of gallic acid as a comparison solution because 

gallic acid is a derivative of hydroxy benzoic acid which is classified as a simple phenolic compound and 

also as a standard stable substance. Gallic acid reacts with Folin-Ciocalteu reagent to produce a yellow 

color indicating that it contains phenolic compounds. The use of Na2CO3 serves as an alkaline atmosphere 

so that the phenolic compounds contained in the sample react with the Folin-Ciocalteu reagent which results 

in a blue color change. 

 

The results of the measurement of the total phenolic content of 5.608 g ± 0.208 GAE/100 grams of dry 

extract, these results support reports from previous studies that beligo seeds has the highest phenolic content 

compared to other parts of the fruit with a total phenolic content of 207.9 ± 11.21 mg GAE/gram dry extract 

[4], [22]. 

 

4.3 Antioxidant Activity 

The DPPH method is the most commonly used method of determining antioxidant activity because it has 

many advantages compared to other methods including stable, simple, inexpensive and does not take a long 

time to carry out the analysis [16], [23- 25]. 
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Antioxidant activity test on Benincasa hispida (Thunb.) Cogn. seed extract. carried out by the DPPH 

method using a visible spectrophotometer at a wavelength of 515 nm. The DPPH method is used because it 

is a simple, easy method, and uses a small number of samples in a short time (Hanani, et al, 2005). DPPH 

compounds accept electrons to form stable compounds. The interaction of antioxidants with DPPH, either 

by electron transfer to DPPH, will neutralize the free radical character of DPPH. Methanol is used as a 

solvent because it can dissolve DPPH crystals [16]. Methanol also tends to be cheaper than other solvents. 

The presence of antioxidant activity in the sample resulted in a change in the color of the DPPH solution in 

methanol which was originally concentrated violet to yellow. The parameter used to show antioxidant 

activity is inhibitory concentration (IC50) is the concentration of an antioxidant substance that can cause 

50% of DPPH to lose its character or the concentration of an antioxidant substance that gives 50% 

inhibition percent. The smaller of the IC50 value is means that the antioxidant activity is stronger [16]. 

 

Based on the antioxidant activity test in our study, it showed that the ethanol 70% extract of beligo seeds 

had a very strong antioxidant activity with an IC50 value of 46,072 ppm [16]. This antioxidant activity is 

associated with its high phenolic content [26]. Thus, it has potential as an antihypertensive, hiperlipidemic 

and other pharmacology activity due to their high phenolic as like as several plants have been proven [27- 

31]. 

 

5. CONCLUSION 

Ethanol 70% extract of Beligo seeds positive contain alkaloids, phenolics, flavonoids and saponins. 

 

Ethanol 70% extract of Beligo seeds has very strong antioxidant activity, IC50 value of 46,072 ppm with 

phenolic content of 5.608 g ± 0.208 GAE/100 grams of dry extract so that it has the potential to be used in 

the treatment of antibacterial, cardiovascular, antiinflamatory and other diseases. 
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