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This study aims to determine the effect of different solvents on the antioxidant activity of red fruit seed extract 
(Pandanus conoideus Lam). It was analysed using the DPPH assay and UV–Vis spectrophotometry. Samples were 
extracted using the maceration method with various solvents, namely 96% ethanol, n-hexane, and ethyl acetate. The 
yield results showed that ethanol, n-hexane, and ethyl acetate extracts yielded 18%, 12%, and 11%, respectively. 
Phytochemical screening tests showed that ethanol extracts contained flavonoids, alkaloids, tannins, and saponins. 
The n-hexane extract contained alkaloids, while the ethyl acetate extract contained alkaloids and saponins. 
Antioxidant activity was assessed based on the IC₅₀ value of the ethanol extract, which showed antioxidant activity 
with an IC₅₀ value of 54.67 μg/mL, categorised as a very strong antioxidant. The ethyl acetate extract had an IC₅₀ value 
of 19.92 μg/mL, categorised as strong, while the n-hexane extract showed the highest IC₅₀ of 9.40 μg/mL, categorised 
as very strong. These differences indicate that solvent polarity affects the amount and type of bioactive compounds 
extracted, thereby affecting the ability to capture free radicals. Thus, these results indicate that n-hexane solvent 
provides the strongest antioxidant activity in red fruit seed extractsc.  
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1. Introduction 

Indonesia is one of the countries with the greatest biodiversity in the world, including more than 30,000 
plant species that grow in tropical forests (Study et al., 2024). Of these, around 9,600 species have been 
identified as having potential as medicinal plants and are used traditionally by the community (Nugroho, 
2017). One of Papua's endemic plants with high economic and health value is the red fruit (Pandanus 
conoideus Lam), which has long been used as a source of food and traditional medicine (Purwaningsih et 
al., 2023). 

Red fruit seeds are known to contain various secondary metabolites, including flavonoids, alkaloids, tannins, 
and tocopherols, which act as antioxidants (Khairani dan Indriani, 2024). Antioxidants are compounds that 
play a role in protecting and suppressing cell damage caused by free radicals produced by oxidative stress. 
These compounds work by neutralising free radicals, converting them into non-toxic metabolic by-products 
that can then be effectively excreted by the body. Regular consumption of fruits and vegetables rich in 
antioxidants can help reduce the risk of various diseases triggered by free radical activity (Hardiansyah et 
al., 2024). Free radicals are unstable molecules that have one unpaired electron in their outer orbital, making 
them highly reactive. This reactivity is due to their high ability to interact with and bind electrons from 
cellular molecules (Hardiansyah et al., 2024). These antioxidant compounds work by neutralising free 
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radicals that can potentially damage cells and trigger various degenerative diseases (Parlindungan dan 
Sugito, 2018). Free radicals can originate from within the body, including as a result of cellular respiration, 
metabolism, and inflammation. On the other hand, free radicals originating from outside the body can be 
caused by exposure to cigarette smoke, motor vehicle emissions, solar radiation, consumption of fatty foods, 
coffee, and alcohol, use of medicinal oils, and exposure to toxic substances such as pesticides. In addition 
to these factors, stress and excessive physical activity can also increase the formation of free radicals. 
Unbeknownst to us, free radicals are continuously produced in the body through normal cellular 
metabolism, inflammatory processes, nutritional deficiencies, and responses to external factors such as 
environmental pollution, exposure to ultraviolet rays, and cigarette smoke. Furthermore, a polluted 
environment, an unbalanced diet, and an unhealthy lifestyle can stimulate an increase in the formation of 
free radicals, which have the potential to cause damage to the body(Rohmi Masitoh, A.M. Muslihin, 2022). 
Compounds that function to suppress or inhibit the activity of free radicals are called antioxidants (Rohmi 
Masitoh, A.M. Muslihin, 2022). The antioxidant activity of red fruit seeds is also supported by their 
carotenoid and vitamin E content, which act as effective free radical scavengers (Rumainum dan Tuhumena, 
2019). 

The extraction process is an important step in obtaining bioactive compounds from natural materials. The 
effectiveness of extraction is greatly influenced by the type of solvent, because the principle of “like 
dissolves like” determines the ability of a solvent to dissolve certain compounds based on their polarity 
(Hidayah et al., 2016). Solvents such as ethanol (polar), n-hexane (nonpolar), and ethyl acetate (semi-polar) 
are widely used to extract secondary metabolites from plants (Amin et al., 2024)). 

The DPPH method is a simple, sensitive, and widely used technique for measuring antioxidant activity 
through the IC₅₀ parameter, which is the concentration required to inhibit 50% of free radicals (Arrofiqi et 
al., 2024). This measurement can be performed using UV-Visible spectrophotometry, which enables rapid 
and accurate analysis of compounds that absorb at specific wavelengths (Handoyo Sahumena et al., 2020). 

Based on the above description, this study aims to assess the effect of different solvents, namely ethanol, 
n-hexane, and ethyl acetate, on the antioxidant activity of red fruit seed extract (Pandanus conoideus Lam) 
using the DPPH test method and UV-Visible spectrophotometry measurement. 

 
2. Methods 

Tools and materials 

The equipment used in this study included aluminum foil, a blender, a stirring rod, porcelain bowls, funnels, 
measuring cups (Pyrex), filter paper, bowls, drying oven, test tube clamps, droppers, plastic wrap, test tube 
racks, test tubes, analytical scales (Ohaus), tissues, glass jars, water baths, and UV-Visible 
spectrophotometers. The materials needed for this research included distilled water, red fruit seed extract 
(Pandanus conoideus Lam), DPPH (1,1-diphenyl-2-picrylhydrazil), ethanol, ethyl acetate, and n-hexane, 
FeCl3 reagent, Pb2 acetate, Mayer reagent, Dragendroff reagent, and Bouchardat reagent 

Process of Sample Extraction 

A sample of red fruit seeds (Pandanus conoideus Lam) weighing 1.6 kg was cleaned of impurities, washed, 
separated from unusable parts, then drained and dried in an oven at 50 °C for three days (Purwaningsih et 
al., 2023). The dried seeds were ground using a blender until they became powder. A total of 100 g of seed 
powder was then extracted using the maceration method with 1 liter of solvent until the entire sample was 
submerged. The maceration process was carried out for 3×24 hours with periodic stirring, and the container 
was covered with aluminum foil to avoid exposure to light. The filtrate from the first filtration stage is then 
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stored, while the residue is re-macerated for 3 days using the same solvent. The filtrates from both stages 
are combined and evaporated at 50 °C using a water bath until a thick extract is obtained. 

Phytochemical Screening Test 

Flavonoid compounds 

2 ml of red fruit seed extract (Pandanus conoideus Lam) is placed in a test tube, then 3 drops of Pb2 acetate 
reagent are added. If flavonoids are present, a yellow color will form (Khafid et al., 2023). 

Alkaloid compounds  

A total of 2 ml of red fruit seed extract (Pandanus conoideus Lam) dripped with 2 drops of Mayer's reagent 
will show a positive result with the formation of a white precipitate. Meanwhile, the addition of 2 drops of 
Dragendorff's reagent to the filtrate will give a positive result, indicated by the formation of an orange-
colored precipitate. Then, 2 drops of Bouchardat's reagent are added. Bouchardat's reagent produces a 
brown, reddish-brown to blackish-brown precipitate, indicating that the reagent contains alkaloids (Dewi 
dkk., 2021). 

Saponin compounds  

2 ml of test solution is placed in a test tube, then 10 ml of distilled water is added. The mixture is shaken 
vigorously for 10 minutes and left to stand for another 10 minutes. The appearance of foam that lasts for 
more than 10 minutes indicates the presence of saponin (Putri & Lubis, 2022). 

Tanin compounds 

A total of 2 ml of red fruit seed extract (Pandanus conoideus Lam) was then added to the FeCl3 solution. 
The color change to blackish green indicated the presence of tannin compounds (Septia Ningsih et al., 
2020). 

Testing Antioxidant Activity with Ultraviolet-Visible Spectrophotometry 
a. Preparation of DPPH solution 

To prepare a 0.4 mM DPPH solution, 0.0157 grams of DPPH powder was weighed and dissolved 
in ethanol to a volume of 100 ml in a measuring flask (Rika, 2024). 

b. Determination of wavelength 
To prepare the blank solution, 1 ml of 0.4 mM DPPH solution is pipetted, then pure ethanol is added 
until the volume reaches 5 ml. This solution is stored for 30 minutes in a dark place, then the 
absorbance is measured in the wavelength range of 400 to 600 nm. The wavelength with the 
highest absorbance is determined as the maximum wavelength (Rika, 2024). 

c. Preparation of vitamin C reference solution  
A 1000 ppm ascorbic acid stock solution was prepared by dissolving 10 mg of ascorbic acid in 
ethanol to a volume of 10 mL. The solution was then diluted to 100 ppm as a working solution. For 
antioxidant activity testing, 0.005–0.025 mL of the 100 ppm solution was pipetted into a 5 mL vial 
wrapped in aluminum foil. Each vial was added 1 mL of 0.4 mM DPPH solution and ethanol to reach 
the final volume, resulting in a concentration variation of 0.2–0.6 ppm. The samples were incubated 
for 30 minutes in the dark, then the absorbance was measured using a UV–Vis spectrophotometer 
at a wavelength of 519 nm (Rika, 2024). 

d. Free radical activity testing 
A total of 10 mg of extract was weighed and dissolved in ethanol until homogeneous, then the 
volume was adjusted to 10 mL as a stock solution. The stock solution was then diluted to obtain five 
test concentrations, namely 2, 6, 8, 10, and 12 ppm by pipetting 0.01–0.06 mL of the stock solution 
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into a 5 mL volumetric flask and adding ethanol to the mark. Each 4 mL of test solution was mixed 
with 1 mL of 0.4 mM DPPH solution and incubated for 30 minutes in the dark. The absorbance of 
the test solution was then measured. 
The mixture was then measured at a wavelength of 519 nm, and the value obtained was used to 
calculate the percentage of inhibition (Tunnazillah, 2024)). 

 
3. Result and Discussion 

Result 

The data from the red fruit seed extract is presented in the following table: 

 Tabel 4.1. Yield of red fruit seeds 

Results of chemical screening of red fruit seeds (Pandanus conoideus Lam) with 96% ethanol, n-hexane, 
and ethyl acetate. Based on the results of phytochemical screening tests, ethanol extracts were found to 
contain flavonoids, alkaloids, tannins, and saponins. In the n-hexane extract, the detected compound was 
alkaloids, while the ethyl acetate extract showed the presence of alkaloids and saponins: 

Tabel 4.2 phytochemical screening of red fruit seed extracts 
Solvent Compound 

group  
Reagent Observation Results Description 

Ethanol  

Flavonoid Pb2 asetat Yellow deposits formed + 
Alkaloid Mayer White or yellowish deposits form - 

 Dragendorff An orange-coloured deposit formed + 
 Bouchardat Brown, reddish-brown to blackish-

brown deposits formed 
+ 

Tanin Fecl3 A blackish green deposit formed + 
Saponin Aquades Foam formation + 

N-hexsane 

Flavonoid Pb2 asetat Yellow deposits formed - 
Alkaloid Mayer White or yellowish deposits form + 

 Dragendorff An orange-coloured deposit formed - 
 Bouchardat Brown, reddish-brown to blackish-brown 

deposits formed 
+ 

Tanin Fecl3 A blackish green deposit formed - 
Saponin Aquades Foam formation - 

Ethyl 
acetate 

Flavonoid Pb2 asetat Yellow deposits formed - 
Alkaloid Mayer White or yellowish deposits form + 

 Dragendorff An orange-coloured deposit formed - 
 Bouchardat Brown, reddish-brown deposits formed + 

Tanin Fecl3 A blackish green deposit formed - 
Saponin Aquades Foam formation + 

Ket : (+) contains compounds 

Simplisia Pelarut (g) Weight of crude drug  
(g) 

Extract weight 
(g) 

Yield (%) 

Red fruit seeds 
Ethanol 96% 100 gram 18 gram 18 
N-hexane 100 gram 11 gram 11 
Ethyl acetate 100 gram 12 gram 12 
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                   (-)  does not contain compounds 

Tabel 4.3. Results of Antioxidant Activity Testing of Red Fruit Seed Ethanol    Extract 
No  Konsentrasi 

(ppm) 
Persentase inhibisi 

(%) 
Nilai IC50 
(μg/mL) 

1. 2 22,02  
2. 6 26,04  
3. 8 31,67 54,67 μg/mL 
4. 10 21,7  
5. 12 29,58  

 

Tabel 4.4 Results of Antioxidant Activity Testing of Ethyl Acetate Extracts     from Red Fruit Seeds 
No  Konsentrasi (ppm) Persentase inhibisi 

(%) 
Nilai IC50 
(μg/mL) 

1. 2 44,21  
 

19,92 μg/mL 
2. 6 45,17 
3. 8 48,87 
4. 10 46,94 
5. 12 46,62 

 

Tabel 4.5  Results of Antioxidant Activity Testing of N-hexane Extracts from Red Fruit Seeds 
No  Konsentrasi (ppm) Persentase inhibisi 

(%) 
Nilai IC50 
(μg/mL) 

1. 2 10.45  
 
9,40 μg/mL 

2. 6 31,18 
3. 8 41,47 
4. 10 61,25 
5. 12 60,12 

     
Tabel 4.6 Vitamin C Antioxidant Activity Test Results 

No  Konsentrasi (ppm) Persentase inhibisi  
(%) 

Nilai IC50 
(μg/mL) 

1. 0,2 40,35  
 
0,46 μg/mL 

2. 0,3 42,28 
3. 0,4 45,01 
4. 0.5 50,80 
5. 0,6 57,39 

Discussion 

Results of chemical screening of red fruit seeds (Pandanus conoideus Lam) with 96% ethanol, n-hexane, 
and ethyl acetate. Based on the results of phytochemical screening tests, ethanol extracts were found to 
contain flavonoids, alkaloids, tannins, and saponins. In the n-hexane extract, the detected compound was 
alkaloids, while the ethyl acetate extract showed the presence of alkaloids and saponins: 

The red fruit used in this study consisted of 1.6 kg of fresh red fruit seeds harvested based on their red 
color. The samples were then wet sorted to remove impurities and other foreign materials. After that, the 
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samples were dried using an oven at a temperature of 50° until a final weight of 321 grams was obtained. 
This drying stage aimed to reduce the water content so that the samples would be more stable during 
storage and not easily damaged (Saputri & Sa’ad, 2023). Simplisia pollination is done to increase the contact 
surface area between the sample and the solvent, because smaller particle sizes allow for a more effective 
extraction process (Saputri & Sa’ad, 2023).  

The solvents used in this study consisted of ethanol, n-hexane, and ethyl acetate with varying degrees of 
polarity. Ethanol was chosen because it is universal, polar, easily obtainable, and has high selectivity. In 
addition to being non-toxic, ethanol is also capable of extracting compounds with varying degrees of 
polarity, ranging from non-polar, semi-polar to polar (Vita Wendersteyt et al., 2021). N-hexane solvent is 
used because it is effective in dissolving nonpolar compounds, is volatile, stable, and has good selectivity 
(Constanty & Tukiran, 2021). Meanwhile, ethyl acetate was chosen because it is semipolar, has low toxicity, 
is non-hygroscopic, and is volatile, making it suitable for extracting semipolar compounds (Kumala et al., 
2023). Each type of solvent was used to extract 100 grams of red fruit seeds (Pandanus conoideus Lam). 
The red fruit seed samples were extracted using the maceration method with several types of solvents. The 
resulting thick extract was reddish brown in color with the characteristic aroma of red fruit seeds. Extraction 
using ethanol yielded 18%, n-hexane yielded 11%, while ethyl acetate yielded 12%. The yield results from 
each solvent were considered good because the higher the yield value, the higher the content of substances 
extracted from the raw material. Results are categorized as good if they exceed 10%, so ethanol, n-hexane, 
and ethyl acetate solvents are included in the optimal results category.(Rahadyana et al., 2024). 

Phytochemical testing was conducted to identify the groups of secondary metabolites present in the extract 
of red fruit seeds (Pandanus conoideus Lam). In this study, the extraction process was carried out using 
three types of solvents with different polarities, namely ethanol (polar), n-hexane (nonpolar), and ethyl 
acetate (semipolar). Based on the test results presented in Table 4.2, the ethanol extract showed the 
presence of flavonoids, alkaloids, tannins, and saponins. 

Testing flavonoids using Pb (II) acetate reagent produced positive results, indicated by the formation of a 
yellow precipitate. The precipitate formed because the hydroxyl group (-OH) on the benzene ring in the 
flavonoid structure reacted with the reagent, producing a yellow color as an indication of the presence of 
flavonoid compounds (Maulidie et al., 2019). Alkaloid identification was performed using three types of 
reagents, namely Mayer, Dragendorff, and Bouchardat. The test results showed positive alkaloid reactions 
in the Dragendorff and Bouchardat reagents, marked by the formation of an orange-brown precipitate in 
the Dragendorff reagent and a brown precipitate in the Bouchardat reagent. Based on testing with 96% 
ethanol, a positive result was obtained for greenish-black tannin compounds. The color change to greenish-
black occurred due to the formation of a complex between tannin and Fecl3. The sample extract showed a 
positive result for the presence of catechin compounds in the sample (Yumita et al., 2023).  

n-Hexane extract only gave positive results for alkaloids in Mayer's and Bouchardat's reagents. The 
presence of brown precipitate in Mayer's reagent is due to the nitrogen atom in the alkaloid compound 
reacting with K+ tetraiodomercurate (II) ions, forming a potassium-alkaloid complex which then produces 
a brown precipitate (Elettaria & Maton, 2019). Meanwhile, the boucardat reagent produces a reddish-brown 
precipitate because the precipitate is formed due to a complex bond between potassium and alkaloids. The 
K+ ions contained in the alkaloid reagent interact with the free electron pair on the nitrogen atom, resulting 
in a bond between the free nitrogen electron and the K+ ion, which produces a precipitate (Hardiansyah et 
al., 2024). 

Ethyl acetate extract contains alkaloids and saponins. Alkaloids produce a reddish-brown precipitate in the 
Bouchardat reagent. The precipitate is formed due to the coordination covalent bond between K+ metal 
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ions and alkaloid compounds, resulting in the formation of an insoluble potassium-alkaloid complex. The 
Bouchardat reagent is known to contain potassium iodide and iodine (Indah Sulistyarini, 2019). Ethyl 
acetate extract contains positive saponins. This result is due to saponins being active compounds with high 
surface properties, enabling them to produce foam when shaken with water. The formation of foam in the 
saponin test occurs due to the presence of glycoside groups that can form foam in water and undergo 
hydrolysis into glucose and other compounds (Taufik, Haeruddin, 2023). These findings indicate that 
differences in solvent polarity play an important role in determining the types of compounds that can be 
extracted.   

The antioxidant activity of red fruit seed extracts obtained with 96% ethanol, n-hexane, and ethyl acetate 
solvents, as well as a vitamin C reference solution, was analyzed using UV-Visible spectrophotometry. 
Vitamin C was used as a reference because red fruit is known to have a very high vitamin C content of 
958.18 mg per 100 grams (Trisnawaty et al., 2024). 

Antioxidant compounds function to neutralize free radicals through electron transfer mechanisms, thereby 
halting the chain reaction of free radical formation that has the potential to cause oxidative stress. Oxidative 
stress occurs as a result of an imbalance in redox reactions, namely when the number of free radicals 
exceeds the capacity of the antioxidant defense system (Sylviana et al., 2017). 

DPPH is a stable purple synthetic free radical commonly used in the analysis of antioxidant activity through 
spectrophotometry. The DPPH method has several advantages, including a simple procedure that is easy 
to perform and requires minimal amounts of samples and reagents. Its principle of operation is based on 
the occurrence of a redox reaction between antioxidant compounds and DPPH radicals, where antioxidants 
act as hydrogen donors that neutralize DPPH. This reaction causes a color change in the solution from 
purple to yellow, accompanied by a decrease in absorbance values that can then be measured using UV-
Visible spectrophotometry (Ngibad dan Puji, 2020). 

In this study, the maximum wavelength obtained was 519 nm in the measurement range of 400–600 nm. 
Determination of the maximum wavelength of DPPH using UV-Visible spectrophotometry was performed 
to determine the highest absorption point of the DPPH solution (Tenda dkk., 2023). Determining this 
wavelength is necessary in creating a standard curve based on Lambert-Beer's law, which states that 
absorbance values are directly proportional to solution concentration and have a linear relationship with 
absorbance at a specific wavelength (Prasetyo dkk., 2021). In this study, absorbance measurements were 
performed at a wavelength of 519 nm. 

Based on the results in Table 4.3, the absorbance of red fruit seed ethanol extract was measured at a 
wavelength of 519 nm with varying concentrations of 2, 6, 8, 10, and 12 ppm. The analysis showed an 
IC50 value of 54.67 μg/mL, indicating that red fruit seed ethanol extract has strong antioxidant activity. 
Increasing the concentration of the extract resulted in a consistent increase in the percentage of inhibition, 
producing an IC50 value that reflects high antioxidant capacity. Ethanol has a polarity level of 5.2, enabling 
it to attract more polar antioxidant compounds than the other two solvents. Meanwhile, based on the data 
in Table 4.4, ethyl acetate extract from red fruit seeds (Pandanus conoideus Lam) has an IC50 value of 
19.92 μg/mL, placing it in the category of very strong antioxidant activity. Ethyl acetate solvent, which is 
semi-polar, is effective in extracting certain antioxidant compounds. The IC50 value describes the 
concentration of antioxidants needed to reduce 50% of DPPH free radicals; the smaller the IC50 value, the 
higher the antioxidant activity. A compound is classified as very strong if it has an IC50 < 50 ppm, strong if 
it is in the range of 50–100 ppm, moderate if it is in the range of 100–150 ppm, and weak if it is in the range 
of 151–200 ppm (Bahri dkk., 2025). Based on the data in Table 4.5, n-hexane extract from red fruit seeds 
showed an IC50 value of 9.40 μg/mL, indicating very strong antioxidant activity. According to Hasanah et 
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al. (2023), n-hexane has a polarity value close to zero, making it non-polar and prone to extracting non-
polar compounds that can also act as antioxidants. The IC50 value was determined using a linear regression 
equation obtained from a series of sample concentration variations. Table 4.6 Based on the test results, the 
absorbance of the vitamin C solution was measured at a wavelength of 516 nm with concentration 
variations of 0.2 ppm, 0.3 ppm, 0.4 ppm, 0.5 ppm, and 0.6 ppm. Vitamin C showed an IC₅₀ value of 0.46 
μg/mL, which indicates very strong antioxidant activity. Ascorbic acid or vitamin C has very strong 
antioxidant activity. This is due to the stable structure of ascorbic acid, which is able to donate two hydrogen 
atoms to DPPH free radicals and produce L-ascorbyl radicals, which are also stable (J.rohmah et al., 2020). 
Vitamin C acts as an antioxidant that helps prevent damage caused by free radicals. Vitamin C exhibits very 
strong antioxidant activity, as evidenced by an IC₅₀ value of less than 50 μg/mL. An increase in the 
concentration of the reference solution causes a decrease in the absorbance value and an increase in the 
percentage of antioxidant activity (Hardiansyah et al., 2024). 

 
4. Conclusion 

Solvent variation affects the phytochemical profile, yield, and antioxidant activity of red fruit seed extracts 
(Pandanus conoideus Lam). The 96% ethanol extract contained the most complete group of compounds, 
namely flavonoids, alkaloids, tannins, and saponins, while n-hexane and ethyl acetate extracts produced 
more limited compounds. The highest yield was obtained from the 18% ethanol extract, followed by n-
hexane at 12% and ethyl acetate at 11%. Antioxidant activity testing using the DPPH method showed that 
all extracts had the ability to reduce free radicals, with the highest potential in n-hexane extract IC₅₀ 9.40 
µg/mL, followed by ethyl acetate 19.92 µg/mL and 96% ethanol 54.67 µg/mL. These results indicate that 
nonpolar solvents provide the strongest antioxidant activity in red fruit seed extracts. Hopefully someone 
can continue this research, not only using solvent variations but also using the FTIR tool. 
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