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ABSTRACT: This study was conducted to evaluate 

the secondary metabolite content and free radical 

scavenging activity of the ethanolic extract and 

various fractions of strawberry leaves (Fragaria vesca 

L.) using the DPPH method. The sample was 

macerated with 70% ethanol for 24 hours at room 

temperature. The obtained ethanolic extract was then 

evaporated at 50°C to produce a concentrated extract, 

which was subsequently fractionated using hexane, 

ethyl acetate, and water. The phytochemical 

screening of the ethanolic extract of strawberry 

leaves revealed the presence of alkaloids, flavonoids, 

saponins, phenols, and tannins. The hexane fraction 

contained saponins, the ethyl acetate fraction 

contained flavonoids, while the aqueous fraction 

contained alkaloids, flavonoids, saponins, phenols, 

and tannins. The antioxidant activity test using the 

1,1-diphenyl-2-picrylhydrazyl (DPPH) method 

showed that the ethanolic extract and its fractions 

(hexane, ethyl acetate, and water) had IC₅₀ values of 

271.40 µg/mL, 370.22 µg/mL, 202.91 µg/mL, and 

305.36 µg/mL, respectively. In comparison, gallic 

acid exhibited very strong antioxidant activity with 

an IC₅₀ value of 11.90 µg/mL. The results indicate 

that the ethanolic extract and various fractions of 

strawberry leaves possess very weak antioxidant 

activity compared to gallic acid, which demonstrates 

very strong antioxidant activity. 
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I. INTRODUCTION 

Strawberry (Fragaria vesca L.) has 

numerous health benefits, particularly in improving 

heart health due to its low fat content, as well as the 

presence of vitamin C and folic acid, which act as 

antioxidants. In addition, strawberry seeds and leaves 

contain ellagic acid, which is beneficial in reducing 

the risk of cancer, along with other elements such as 

iron and calcium that help maintain body functions 

through their bioactive compounds (Kurnia, 2005). 

Antioxidants play an important role in 

preventing diseases associated with free radicals, 

such as carcinogenesis, cardiovascular diseases, and 

aging. Furthermore, antioxidants are capable of 

combating and neutralizing free radicals and 

repairing oxidative damage to biological molecules 

(Vimala et al., 2003). 

According to a study by Widyastuti et al. 

(2016), the antioxidant and sunscreen activities of the 

ethanolic extract of strawberry leaves (Fragaria 

vesca L.) were analyzed. The results showed that the 

IC₅₀ value of the ethanolic extract of strawberry 

leaves was 363.551 ppm, while that of vitamin C was 

33.573 ppm. These findings indicate that the 

ethanolic extract of strawberry leaves possesses both 

antioxidant and sunscreen activities. 

Penarrieta et al. (2009) conducted a study on 

strawberry plants (Fragaria vesca L.) and identified 

several secondary metabolites, including phenolic 

and flavonoid compounds. The method used was the 

ABTS assay (2,2-azinobis(3-ethylbenzothiazoline-6-

sulfonic acid)). The results showed that the total 

phenolic content ranged from 9.7 to 21 µmol GAE, 

while the flavonoid content ranged from 2.8 to 4.9 

µmol catechin equivalents. The data obtained 

confirmed that flavonoids and phenolic compounds 

contribute significantly to the total antioxidant 

capacity. 

Based on the above explanation, the 

researcher is interested in further investigating the 

secondary metabolite content and free radical 

scavenging activity of the ethanolic extract and 

various fractions of strawberry leaves (Fragaria 

vesca L.) using the DPPH (1,1-diphenyl-2-

picrylhydrazyl) method. 
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II. METHOD 
 

Materials and Instruments 

The instruments used in this study included 

a UV-Visible spectrophotometer (Shimadzu UV-

1800), rotary evaporator (Heidolph), oven 

(Memmert), water bath (Memmert), analytical 

balance (Precisa), and other standard laboratory 

glassware. 

The materials used in this study were 

strawberry leaves (Fragaria vesca L.), DPPH (1,1-

diphenyl-2-picrylhydrazyl) (C₁₈H₁₂N₅O₆), gallic acid, 

ethanol 70% (C₂H₅OH), ethyl acetate (C₄H₈O₂), 

hexane (C₆H₁₄), methanol p.a (C₂H₆O), distilled water 

(H₂O), sulfuric acid (H₂SO₄), sodium chloride 

(NaCl), sodium hydroxide (NaOH), hydrochloric 

acid (HCl), ferric chloride (FeCl₃), and chloroform. 

 

Research Procedure 

Extraction Process 

A total of 300 grams of powdered 

strawberry leaves were weighed and placed into a 

maceration bottle, followed by the addition of 3000 

mL of ethanol as the solvent. The mixture was soaked 

for the first 6 hours with occasional stirring, then 

allowed to stand for 18 hours. The macerate was 

separated by filtration, and the extraction process was 

repeated twice using the same type and volume of 

solvent. All macerates were combined and 

subsequently evaporated using a rotary evaporator at 

a temperature below ±50 °C to obtain a concentrated 

extract (Departemen Kesehatan Republik Indonesia, 

2008). 

 

Fractionation of the Extract 

The concentrated extract of strawberry 

leaves was fractionated using n-hexane, ethyl acetate, 

and water as solvents. A total of 25 g of the 

concentrated extract was first diluted with 150 mL of 

heated distilled water and mixed until homogeneous 

in a separatory funnel. Then, 150 mL of n-hexane was 

added, shaken thoroughly, and allowed to stand until 

clear phase separation occurred. After separation, the 

hexane fraction was collected. The remaining 

aqueous phase in the separatory funnel was then 

treated with 150 mL of ethyl acetate, shaken until 

homogeneous, and allowed to stand until phase 

separation was observed. The ethyl acetate fraction 

was subsequently collected, leaving the aqueous 

fraction. The fractionation process using n-hexane 

and ethyl acetate was each repeated three times, using 

150 mL of solvent for each extraction step. The first, 

second, and third extracts were combined. All 

fractions obtained were then concentrated using a 

rotary evaporator. 

 

Preparation of Reagents 

1. Mayer’s Reagent 

A total of 1.36 g of mercury(II) chloride was 

dissolved in 100 mL of 5% potassium iodide 

(KI) solution (Departemen Kesehatan Republik 

Indonesia, 1995). 

2. Bouchardat’s Reagent 

A total of 2 g of iodine and 4 g of potassium 

iodide were dissolved in sufficient distilled water 

and diluted to 100 mL (Departemen Kesehatan 

Republik Indonesia, 1995). 

3. Iron (III) Chloride 0.1% 

A total of 0.1 g of iron (III) chloride was weighed 

and dissolved in distilled water to a final volume 

of 100 mL, then filtered (Departemen Kesehatan 

Republik Indonesia, 1995). 

 

Qualitative Analysis of Strawberry Leaves 

Qualitative analysis of the ethanolic extract and 

various fractions (hexane, ethyl acetate, and aqueous) 

of strawberry leaves was carried out as follows: 

1. Alkaloids 

A total of 5 mL of extract was taken, then 1 mL 

of 2N hydrochloric acid and 9 mL of water were 

added. The mixture was heated in a water bath 

for 2 minutes, cooled, and filtered. Three drops 

of the filtrate were placed on a watch glass and 2 

drops of Bouchardat reagent were added. The 

absence of precipitate indicates that the sample 

does not contain alkaloids. The formation of a 

white or yellowish precipitate with Mayer’s 

reagent (soluble in methanol) and a brown to 

black precipitate with Bouchardat’s reagent 

indicates the possible presence of alkaloids 

(Departemen Kesehatan Republik Indonesia, 

1995). 

2. Flavonoids 

a. Five milliliters of the test solution was 

evaporated to dryness, and the residue was 

dissolved in 1–2 mL of 95% ethanol. Then, 0.5 g 

of zinc powder and 2 mL of 2N hydrochloric acid 

were added and left to stand for 1 minute. 

Subsequently, 10 drops of concentrated 

hydrochloric acid were added. The appearance 

of an intense red color within 2–5 minutes 

indicates the presence of flavonoids (flavonol-3-

glycosides). 

b. The test solution was treated with a few drops 

of lead acetate solution. The formation of a 

yellow precipitate indicates the presence of 

flavonoids (Tiwari et al., 2011). 
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3. Phenolic Compounds 

One milliliter of the test solution was added with 

3–4 drops of iron (III) chloride solution. The 

appearance of a green to bluish-black color 

indicates the presence of phenolic compounds 

(Tiwari et al., 2011). 

4. Saponins 

One milliliter of the test solution was shaken 

with 2 mL of water. The formation of stable 

foam (1–10 cm in height) lasting for 10 minutes 

and persisting after the addition of 1 drop of 2N 

hydrochloric acid indicates the presence of 

saponins (Departemen Kesehatan Republik 

Indonesia, 1995). 

5. Tannins 

A total of 0.5 g of sample was dissolved in 2 mL 

of 96% ethanol, then boiled with 10 mL of 

distilled water in a test tube and filtered. The 

filtrate was added with 3 drops of 0.1% ferric 

chloride solution. The formation of a greenish-

brown or bluish-black color indicates the 

presence of tannins (Tiwari et al., 2011). 

6. Terpenoids 

A total of 100 mg of extract was added with 5 

mL of acetic anhydride, followed by 10 drops of 

sulfuric acid. The formation of a blue or green 

color indicates the presence of terpenoids 

(Departemen Kesehatan Republik Indonesia, 

1995). 

 

Quantitative Analysis of Strawberry Leaves 

Quantitative analysis is used to determine the amount 

or concentration of specific components contained in 

a compound or material. The quantitative analysis of 

the hexane, ethyl acetate, and aqueous fractions of the 

ethanolic extract of strawberry leaves was carried out 

as follows: 

 

Antioxidant Activity Assay 

a. Preparation of DPPH Solution (30 µg/mL) 

A total of 10 mg of DPPH was weighed and 

dissolved in methanol p.a in a 100 mL volumetric 

flask to obtain a stock solution with a 

concentration of 100 µg/mL. The solution was 

then diluted by pipetting 30 mL of the 100 µg/mL 

DPPH solution into a 100 mL volumetric flask 

and adding methanol p.a up to the mark, resulting 

in a final concentration of 30 µg/mL (Molyneux, 

2004). 

b. Preparation of Control Solution and 

Optimization of Maximum Wavelength of 

DPPH 

A total of 3.8 mL of DPPH solution (30 

µg/mL) was pipetted into a vial, followed by the 

addition of 0.2 mL of methanol p.a. The mixture 

was homogenized, and the vial was covered with 

aluminum foil. It was then incubated in a dark 

room for 30 minutes. The absorption spectrum 

was determined using a UV-Visible 

spectrophotometer at a wavelength range of 515–

517 nm (Andayani et al., 2008). 

c. Preparation of Gallic Acid Standard 

Solution 

A total of 10 mg of gallic acid was weighed 

and dissolved in methanol p.a, then transferred 

into a volumetric flask and diluted with methanol 

p.a up to 100 mL to obtain a concentration of 100 

µg/mL. Subsequently, a series of concentrations 

(4 µg/mL, 6 µg/mL, 8 µg/mL, 10 µg/mL, and 12 

µg/mL) were prepared. Each concentration was 

prepared by pipetting 0.4 mL, 0.6 mL, 0.8 mL, 

1.0 mL, and 1.2 mL, respectively, from the 100 

µg/mL stock solution into 10 mL volumetric 

flasks and diluting to the mark. To determine 

antioxidant activity, 0.2 mL of each standard 

solution was pipetted using a micropipette, 

followed by the addition of 3.8 mL of DPPH 

solution (30 µg/mL). The mixture was 

transferred into a vial, covered with aluminum 

foil, homogenized, and incubated in the dark for 

30 minutes. The absorbance was then measured 

using a UV-Visible spectrophotometer at the 

maximum wavelength of DPPH (Ismayanti et 

al., 2013). 

 

d. Antioxidant Activity Assay of Strawberry 

Leaves 

The antioxidant activity of the ethanolic 

extract of strawberry leaves was evaluated as 

follows: 25 mg of the extract was weighed and 

transferred into a 25 mL volumetric flask, then 

dissolved in methanol p.a up to the mark to 

obtain a concentration of 1000 µg/mL. Serial 

dilutions were prepared to obtain concentrations 

of 240, 260, 280, 300, and 320 µg/mL by 

pipetting 2.4 mL, 2.6 mL, 2.8 mL, 3.0 mL, and 

3.2 mL, respectively, from the stock solution into 

10 mL volumetric flasks, followed by dilution 

with methanol p.a to the mark. 

The hexane fraction of strawberry leaves 

was prepared by weighing 25 mg of the fraction 

and dissolving it in methanol p.a in a 25 mL 

volumetric flask to obtain a concentration of 

1000 µg/mL. Serial dilutions were then prepared 

to obtain concentrations of 200, 250, 300, 350, 

and 400 µg/mL by pipetting 2.0 mL, 2.5 mL, 3.0 

mL, 3.5 mL, and 4.0 mL, respectively, into 10 
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mL volumetric flasks and diluting with methanol 

p.a to the mark. 

For the ethyl acetate fraction, 25 mg of the 

fraction was weighed and dissolved in methanol 

p.a in a 25 mL volumetric flask to obtain a 

concentration of 1000 µg/mL. Serial dilutions of 

140, 160, 180, 200, and 220 µg/mL were 

prepared by pipetting 1.4 mL, 1.6 mL, 1.8 mL, 

2.0 mL, and 2.2 mL, respectively, into 10 mL 

volumetric flasks and diluting to volume with 

methanol p.a. 

For the aqueous fraction, 25 mg of the 

fraction was weighed and dissolved in methanol 

p.a in a 25 mL volumetric flask to obtain a 

concentration of 1000 µg/mL. Serial dilutions of 

280, 300, 320, 340, and 360 µg/mL were 

prepared by pipetting 2.8 mL, 3.0 mL, 3.2 mL, 

3.4 mL, and 3.6 mL, respectively, into 10 mL 

volumetric flasks and diluting with methanol p.a 

to the mark. 

To determine antioxidant activity, 0.2 mL of 

each sample solution was pipetted using a 

micropipette into a vial and covered with 

aluminum foil. Then, 3.8 mL of DPPH solution 

(30 µg/mL) was added. The mixture was 

homogenized and incubated in the dark for 30 

minutes. The absorbance was measured using a 

UV-Visible spectrophotometer at the maximum 

wavelength of DPPH (Ismayanti et al., 2013). 

 

III. RESULT AND DISCUSSION 

 
Characterization Results of Simplisia and Extract 

of Strawberry Leaves 

Macroscopic examination 

a. The average drying loss of strawberry leaves was 

6.7551 ± 0.0049 

b. The average total ash content of strawberry leaf 

simplisia was 8.9568 ± 0.0111 

c. The average acid-insoluble ash content of 

strawberry leaf simplisia was 4.1147 ± 0.1054 

d. The average water-soluble extractive value of 

strawberry leaf simplisia was 8.6406 ± 0.0053 

e. The average ethanol-soluble extractive value of 

strawberry leaf simplisia was 8.2533 ± 0.0018 

f. The yield of the ethanolic extract of strawberry 

leaves was 11.20% 

 
Phytochemical Screening 

The results of phytochemical screening 

conducted on the ethanolic extract, hexane fraction, 

ethyl acetate fraction, and aqueous fraction are as 

follows: The ethanolic extract of strawberry leaves 

contained alkaloids, flavonoids, phenols, tannins, and 

saponins. The hexane fraction contained saponins. 

The ethyl acetate fraction contained flavonoids. 

The aqueous fraction contained alkaloids, flavonoids, 

phenols, tannins, and saponins. 

 
Results of Antioxidant Activity of the Ethanolic 

Extract and Its Fractions (Hexane, Ethyl Acetate, 

and Aqueous) from Strawberry Leaves 

 
1. The maximum absorption wavelength of DPPH 

(30 µg/mL) was determined to be 515.50 nm 

with an absorbance of 0.676 (Figure a). 

 

2. The antioxidant activity of the ethanolic extract 

of strawberry leaves at concentrations of 240, 

260, 280, 300, and 320 µg/mL showed 

percentage inhibition values of 38.16%, 

46.30%, 53.40%, 60.94%, and 68.63%, 

respectively. The linear regression equation 

obtained was Y = 0.377x – 52.32, with an IC₅₀ 

value of 271.40 µg/mL (Figure b). 

 

 

3. The antioxidant activity of the hexane fraction of 

strawberry leaves at concentrations of 200, 250, 

300, 350, and 400 µg/mL showed percentage 

inhibition values of 26.18%, 32.84%, 40.23%, 

47.78%, and 54.43%, respectively. The linear 

regression equation obtained was Y = 0.142x – 

2.572, with an IC₅₀ value of 370.22 µg/mL 

(Figure c). 

 

4. The antioxidant activity of the ethyl acetate 

fraction of strawberry leaves at concentrations of 

140, 160, 180, 200, and 220 µg/mL showed 

percentage inhibition values of 25.88%, 

33.57%, 41.27%, 49.55%, and 56.36%, 

respectively. The linear regression equation 

obtained was Y = 0.384x – 27.92, with an IC₅₀ 

value of 202.91 µg/mL (Figure d). 

 

 

5. The antioxidant activity of the aqueous fraction 

of strawberry leaves at concentrations of 280, 

300, 320, 340, and 360 µg/mL showed 

percentage inhibition values of 41.12%, 

48.22%, 54.88%, 62.42%, and 69.23%, 

respectively. The linear regression equation 

obtained was Y = 0.352x – 57.49, with an IC₅₀ 

value of 305.36 µg/mL (Figure e). 

 

6. The antioxidant activity of gallic acid at 

concentrations of 4, 6, 8, 10, and 12 µg/mL 

showed percentage inhibition values of 16.56%, 
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25.00%, 33.28%, 42.15%, and 50.29%, 

respectively. The linear regression equation 

obtained was Y = 4.231x – 0.392, with an IC₅₀ 

value of 11.90 µg/mL (Figure f). 
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Note: 

a. Maximum absorption wavelength of DPPH 30 

µg/mL and the curve of the relationship between % 

inhibition and concentration b. Ethanolic extract of 

strawberry leaves c. Hexane fraction d. Ethyl acetate 

fraction e. Aqueous fraction f. Gallic acid 
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Discussion 

The strawberry leaf simplisia was 

subsequently extracted using the maceration method. 

Maceration is a technique in which plant material is 

soaked in a solvent at room temperature, thereby 

minimizing the degradation of metabolites. Ethanol 

was used as the extraction solvent because of its 

ability to penetrate cellular membranes and 

effectively extract intracellular compounds from 

plant materials. 

The antioxidant activity of the ethanolic 

extract of strawberry leaves showed an IC₅₀ value of 

271.40 µg/mL, while the hexane fraction exhibited 

an IC₅₀ of 370.22 µg/mL, the ethyl acetate fraction 

showed an IC₅₀ of 202.91 µg/mL, and the aqueous 

fraction had an IC₅₀ of 305.36 µg/mL. Gallic acid, 

used as a reference compound, demonstrated a 

significantly stronger antioxidant activity with an 

IC₅₀ value of 11.90 µg/mL. These results indicate that 

the antioxidant activities of the ethanolic extract and 

its fractions are lower than that of gallic acid. 

The ethyl acetate fraction exhibited stronger 

antioxidant activity compared to the other fractions, 

as indicated by its lower IC₅₀ value (202.91 µg/mL). 

This may be attributed to the selective extraction of 

flavonoid compounds, which are known to contribute 

significantly to antioxidant activity. In contrast, the 

ethanolic extract and aqueous fraction likely contain 

a broader range of compounds, including alkaloids, 

flavonoids, saponins, phenols, and tannins. Some of 

these compounds may not contribute directly to 

antioxidant activity and may interfere with the overall 

activity. Meanwhile, the hexane fraction 

predominantly contains saponins, which may explain 

its relatively weak antioxidant activity. 

The differences in IC₅₀ values among the 

extract and its fractions are likely due to variations in 

the distribution of secondary metabolites with 

antioxidant properties, such as flavonoids, phenols, 

and tannins. Among all samples, the ethyl acetate 

fraction demonstrated the strongest antioxidant 

activity. It is therefore suggested that flavonoids are 

the major contributors to the antioxidant activity 

observed in this fraction. 

According to Gusrav et al. (2007), 

flavonoids act as antioxidants due to the presence of 

hydroxyl groups that can donate protons in the form 

of hydrogen ions. These hydrogen ions can neutralize 

free radicals, such as DPPH radicals, by forming a 

reduced (non-radical) DPPH molecule. This 

mechanism explains the ability of flavonoids to 

scavenge free radicals and contribute to antioxidant 

activity. 

 

Conclusion 

Based on the data obtained in this study, the 

following conclusions can be drawn : 

1. The phytochemical constituents of the 

ethanolic extract of strawberry leaves 

include alkaloids, flavonoids, phenols, 

tannins, and saponins. The hexane fraction 

contains saponins, the ethyl acetate fraction 

contains flavonoids, and the aqueous 

fraction contains alkaloids, flavonoids, 

phenols, tannins, and saponins. 

2. The ethanolic extract, hexane fraction, ethyl 

acetate fraction, and aqueous fraction of 

strawberry leaves do not exhibit strong 

antioxidant potential, as indicated by their 

high IC₅₀ values (>50 µg/mL). In contrast, 

the reference compound demonstrated very 

strong antioxidant activity (IC₅₀ <50 

µg/mL). 
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