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A B S T R A C T 

One of the best fruit plants in Indonesia, 

the pineapple (Ananas comosus), has a 

high antioxidant content. Ananas comosus, 

or pineapple leaves, are components of the 

pineapple plant. They have a somewhat 

thick leaf sheath with small brown spines 

pointing upwards along the edge. 

(Ananasa comosus). As is well known, 

Riau in general and Pekanbaru in 

particular are abundant producers of 

pineapples as a natural resource, with 

approximately 7,595 tons in 2021, 

resulting in a significant amount of 

pineapple leaves being wasted. Research 

on the antioxidants from pineapple leaves 

has not been extensively conducted. The 

aim of this study is to investigate the 

potential of pineapple leaves (Ananas 

comosus) as a source of natural 

antioxidants. The DPPH technique is being used in a descriptive quantitative research study 

to investigate the antioxidant capacity of pineapple leaves. Ananas comosus, or dried and 

crushed pineapple leaves, are macerated in a methanol solvent until the sample is fully 

submerged. The IC50 value determined by the linear regression equation is the parameter 

used in this technique. After the extract evaporated from the solvent, its absorbance was 
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measured at 520 nm using a microplate reader and the DPPH technique. Pineapple leaves 

showed moderate antioxidant activity against DPPH with an IC50 value of 113.069 ppm, 

according to data from calculations and studies. According to this study, the antioxidant 

capacity of pineapple leaves (Ananas comosus) is moderate.  

 

INTRODUCTION 

Background Indonesia is a country rich in natural resources and has a high diversity of 

plants and is mostly spread in tropical forest areas known as a myriad of medicinal plants. 

(Jamshidi-Kia et al., 2020) . The community uses medicinal plants that can cure all diseases, 

which is a traditional medicine. (Juariah et al., 2024), To treat degenerative diseases such as 

stroke, hypertension, diabetes mellitus, and heart disease, which are caused by free radical 

compounds.(Jamshidi-Kia et al., 2020)  A free radical is a molecule that has one or more 

unpaired electrons that are unstable and can cause damage to surrounding molecules to obtain 

electron pairs. (Jamshidi-Kia et al., 2020) . Therefore, in the human body there are 

compounds that can prevent free radicals, namely antioxidants.  (Jayawardena et al., 

2020)Antioxidants are molecules or compounds that are stable enough to donate their 

electrons or hydrogen to free radical molecules or compounds and neutralize them. (Ou et al., 

2021). Antioxidants are divided into two parts, namely natural antioxidants and synthetic 

antioxidants (Ou et al., 2021) Antioxidants can be found in foods that contain vitamins such 

as vitamin E, vitamin C, and β-carotene, and there are several other compounds such as 

phenolic compounds, flavonoid compounds, or organic acids that we can obtain from plants, 

one of which is the pineapple plant (Phuyal et al., 2020). 

Pineapple is one of the fruit-producing plants that is very popular and liked by the 

people of Indonesia. In addition, pineapple is also one of the natural ingredients used as 

traditional medicine. (Sienkiewicz et al., 2022). The pineapple plant is a short-stemmed plant 

and is a monocot plant and sprouts seedlings; then the leaves are long and have small brown 

thorns that face upwards on the edge of the pineapple leaf sheath. In addition, pineapple 

leaves can also be used as a medicine for urinary stones; pineapple leaf shoots are taken three 

times a day.  (Yeow et al., 2021) Then pineapple leaf waste has not been used optimally so 

that many farmers only burn it, which can cause air pollution due to the smoke, and there are 

also those who leave it alone; therefore, the waste problem, if not overcome, will disturb and 

harm the environment and the local community. The solution that can be used to manage 

pineapple leaf waste is to process it into fiber to become a quality fiber product that has a 

selling value and has added value if studied from an economic perspective, so it is necessary 

to make efforts to deal with pineapple leaf waste. (Hamzah et al., 2021). 

 

 

RESEARCH METHODS 

Sample Extraction 
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We wash the samples, thinly chop them to separate the meat from the fruit, and then 

dry them at room temperature. The process involves storing 10 grams of finely peeled Dutch 

tuber leather in a dark bottle. The useBy using dark bottles, you can minimize exposure to 

light, which can destroy light-sensitive compounds like pigments or easily oxidized 

compound compositions, reduce extraction efficiency, and accelerate the degradation of the 

desired active ingredients. Next, you add methanol as a solvent to extract the active 

substances from the sample, soaking and silencing it for three consecutive 24 The sample 

results are then filtered using filter paper. Test antioxidant activity with the DPPH method. 

(Yunita & Sari, 2022),(Surya & Marliza, 2020). 

Working Procedure  

Sample Extract by Maceration The sample used in this study was pineapple leaves, and 

then good, good, and pest-free pineapple leaves were selected to be used as research samples. 

Pineapple leaf samples that have been selected are washed thoroughly using running water 

and cut into small pieces. Next, it is dried in the sun. The dried pineapple leaf sample was 

crushed and weighed as much as 10 grams. The sample was put into a dark bottle, and then 

methanol solvent was added until the sample was submerged and left for 72 hours. After 

soaking for 72 hours, see the results of soaking the sample on pineapple leaves, filtered using 

filter paper, and put into a vial tube, left to dry to get extract from pineapple leaves. The 

extracted extract was then tested for antioxidant activity. 

Antioxidant Activity Test Using the DPPH Method The antioxidant activity test was 

carried out using a microplate reader with DPPH at a wavelength of 520 nm. A sample of 2 

mg is dissolved in 2 mL of methanol so that the sample concentration becomes 1000 ppm. 

Row A contains a sample of 100 μL (the plate consists of rows A-H, each totaling 8 wells). A 

total of 50 μL of methanol was inserted into each well in the B-H row. Row A is pipetted as 

much as 50 μL and put into row B. Row B is pipetted. 50 μL is put into row C and done until 

F; row F is pipetted 50 μL and then discarded. So that concentrations of 1000 ppm, 500 ppm, 

250 ppm, 125 ppm, 62.5 ppm, and 31.25 ppm were obtained. While the G-H line is filled with 

50 μL of methanol, specifically in the H line, only wells 1-6 are filled. Rows A-G are added 

with 80 μL of DPPH at a concentration of 40 ppm, then incubated for 30 minutes. Radical 

capture activity was measured as a decrease in DPPH absorbance with microplate readers and 

data processing. As a comparison, vitamin C has a concentration of 50 ppm. 

The percentage of IC₅₀ inhibition is determined by using analysis by making a 

relationship curve between the percentage of resistance and concentration.  

 

The value of % inhibition is calculated by the following formula:  

 

 

Remarks: A control  = Absrobsi does not contain samples  

           A Sample = Absrobsi containing the sample  
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The formula for the linear equation is as follows:  

 

Description: Y = Sample absorption  

   x = Sample concentration  

IC50 Formula  

 

Remarks: y = absorbance of the sample  

                x = Sample concentration 

 

Data Analysis  

Data analysis used sample absorbance measurements and the percentage formula (%) of 

inhibition. The data is analyzed by creating a calibration curve and then entered into the linear 

regression equation of % inhibition by concentration and then calculated the value. 

 

RESULTS AND DISCUSSION 

Results Analysis of antioxidant activity using the DPPH method with a microplate 

reader at a wavelength of 520 nm produced an IC50 value as seen in table 1. 

 

Table 1 Percent inhibition of pineapple leaf sample concentration 

Methanol Concentration 

(ppm) 
Ln Concentration % Inhibition 

 

IC50 

1000 6.907 81.96  

500 6.214 74.184  

250 5.521 63.297 113.069 

125 
4.828 55.521  

62.5 4.135 45.412  

31.25 3.442 22.706  

Based on table .1 above, the concentration of pineapple leaf extract sample was obtained at 

113.069 ppm. 
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Graph 1. Relationship of % inhibition to sample concentration Calculation of IC50 with 

               methanol fraction 

Y = 16.094 LnX – 26.099 

50 = 16.094 LnX – 26.099 

50 + 26.099 = 16.094X 

X =  

IC50 = 113.069 ppm 

 

Table. 2 Percent inhibition of Ascorbic Acid concentration 

Ascorbic acid Ln Concentration % Inhibition IC50 

50 3.912 96.6449  

25 3.218 87.2321  

12.5 2.525 76.0485 1.849 

6.25 1.832 66.5424  

3.125 1.139 57.2227  

1.5625 0.446 48.2759  

Based on table 2 above, the concentration of ascorbic acid was obtained at 1.849 ppm. 
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Y = 14.072 LnX + 41.337 

50 = 14.072 LnX + 41.337 

50 – 41.337 = 14.072 X 

X =  

IC50           = 1.849 ppm 

Table 3 Phytochemical screening tests 

Compound Class Reagents Identification Results Conclusion 

Flavonoid 

Sample extract, 

Concentrated 

Magnesium + HCL. 

Orange Yellow.  

+ 

Phenolic and Tannins 

 

Sample Extract, 

FeCl3 5%. 
Green color. + 

Saponin 

 

Sample extract, 

Aquades. 

Foamed for 5 

Minute. 
+ 

Terpnoids and steroids 

 

Sample extract, 

Chloroform, Acetic 

Acid, Sulfuric Acid 

Bluish-green color 

steroids, terpenoid 

brownish ring. 

 

_ 
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Discussion 

This study aims to determine the antioxidant activity in pineapple leaves using the 

DPPH method with a microplate reader. Pineapple leaves, first weighed as much as 10 grams 

and then macerated for 3 x 24 hours. The maceration method was chosen because it is simple 

in its work and uses only a few tools. Maceration is an aimplicia extraction process using 

solvents and several times of shaking or stirring at room temperature. (Zaiyar et al., 2020). 

The solvent used in this study is methanol, because this solvent is a universal solvent, 

namely a solvent that can dissolve polar organic compounds in the sample. The sample will 

be macerated within 3x24 hours, after which the sample is extracted (filtered) using filter 

paper until methanol extract is obtained, after which an antioxidant examination is carried out 

using a microplate reader with a wavelength of 520 nm 

Antioxidant activity was measured by calculating the amount of reduction in the 

intensity of the purple color of DPPH, which was proportional to the reduction in the 

concentration of DPPH solution. The immersion is produced by the reaction of the diphenyl 

pyrryl hydrazyl molecule with a hydrogen atom released by one molecule of the sample 

component so that a diphenyl pyrryhydrazyl compound is formed and causes the color change 

of DPPH from purple to yellow. The effect of sample concentration on the percentage of 

inhibition where the increase in activity is proportional to the increase in concentration. The 

regression equation and subsequently the 50% activity equation were determined so that the 

effective concentration price (IC50) was obtained. IC50 is a number that indicates the 

concentration of the extract (ppm), which is able to inhibit the oxidation process by 50%. A 

compound is said to have very strong antioxidant activity if the IC50 value is less than 50 

ppm; antioxidants are strong if the IC50 value is 50-100 ppm; antioxidants if the IC50 value is 

101-250 ppm; antioxidants will be moderate if the IC50 value is 250-500 ppm; antioxidants 

will be weak; antioxidants if the IC50 value is 501-1000 will be very weak; and more than 

1000 antioxidants are inactive. (Hidayah et al., 2019). 

The IC50 value in ascorbic acid as a comparison is ppm, which is very strong 

antioxidant activity. This is because ascorbic acid is a pure solution. In the methanol extract 

sample  of pineapple leaves, an IC50 value of 113.16 ppm was obtained, which is included 

in  the category of moderate antioxidants. Based on this study, it is known that pineapple 

leaves can be used as antioxidants to ward off free radicals. 

Based on research that has been conducted (Hamzah et al., 2021), pineapple peel 

contains secondary metabolites of alkaloids and steroid flavonoids. In the test of potential 

antioxidant activity, the ethyl acetate fraction of pineapple fruit peel has antioxidant potential 

with an IC50 value of 40.52 ppm, which is a very strong antioxidant category. The difference 

in results obtained by powerful antioxidants can be caused by several factors, such as solvents 

and those conducted in the study. 

Based on Table 1 above, it is known that the antioxidant activity of pineapple leaves at 

the highest concentration was obtained with a percentage inhibition of 81.96%, and the lowest 

concentration was obtained with a percentage inhibition of 22.706%. So the concentration of 

the antioxidant activity test of pineapple leaf extract was obtained at 113.16 ppm. Based on 

table 4.2 above, it is known that the activity of ascorbic acid at the highest concentration was 
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obtained as a percentage inhibition of 96.6449%, and the lowest concentration was obtained 

as a percent of 48.2759%. So the results of the antioxidant activity test of pineapple leaf 

extract were obtained at 1.8517 ppm. 

In Table. 3, the flavonoid test of pineapple leaf extract gave a positive result which was 

characterized by a yellow-orange color change after adding concentrated Mg and HCl powder 

to the sample solution. The positive results in flavonoid testing are due to the reduction of Mg 

metal flavonoids and the formation of flavilium salts that can form orange to yellow colors. In 

the testing of phenolic compounds and tannins, pineapple leaf extract will give positive 

results if there is a change in green color after adding 5% FeCl3 sample extract to the sample 

solvent. Positive results on testing of phenolic compounds and tannins. In the Ponin test, 

pineapple leaf extract will give positive results if foam forms that lasts for 5 minutes. So the 

results were positive in the tannin senhyawa test. In the testing of Terponoids and Steroids, 

the pineapple leaf extract tested did not form brownish or violet rings. And in steroid testing, 

pineapple leaf extract also did not form a bluish-green color. 

CONCLUSION AND SUGGESTIONS 

Conclusion  

Based on the results of the antioxidant activity test using the DPPH method on 

pineapple leaf methanol extract, it can be concluded that pineapple leaf methanol extract has a 

moderate antioxidant activity category based on the analysis results, an IC50 value of 113.16 

ppm was obtained. The IC50 value is included in the medium level (in the range of 100-250). 

Suggestion 

Based on the research conducted, the author suggests that further research needs to be 

carried out using other parts of pineapple leaves or other plants that have the potential to be a 

good source of natural antioxidants, and also using other test methods such as FRAP (Ferric 

Reducing Antioxidant Power) and CUPRAC (Cupric Ion Reducing Antioxidant Capacity) so 

that a better antioxidant test method can be determined. 
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