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Abstract 

The research is to identify and analyze the secondary metabolite content of sirsak (Annona muricata 
L.) leaves, which are extracted with ethanol and water solvents, and determine their potential activity 
as antioxidants. Extraction using ethanol (Merck) and water as solvent; phytochemical screening uses 
standard reagents: FeCl3 5% in water, FeCl3 1%, Dragendrof, Mayer, Wagner, Mg ribbon, HCl 
(concentrated), Liberman-Buchard. Analysis of secondary metabolite compound components from the 
extract using GC-MS Shimadzu (QP-2010S Shimadzu, Japan) and determination of potential 
antioxidant activity using the DPPH method. Phytochemical screening of the ethanol extract of A. 
muricata L. leaf contains phenolic secondary metabolites, flavonoids, saponins, tannins, alkaloids, 
and triterpenoids. According to phytochemical screening, A. muricata L. leaf water extract contains 
phenolic compounds, tannins, flavonoids, alkaloids, and steroids. The results of ethanol extract 
analysis using GC-MS obtained 24 types of secondary metabolite compounds with the three highest 
secondary metabolite compounds, namely dodecanoic acid, 1,2,3-propanetriyl ester (16.76%), 
dodecanoic acid, 1,2,3-propanetriyl esters (16.52%), and glycerol trilaurate (15.07%); A. muricata leaf 
water extract contains 15 metabolite compound components with the three highest secondary 
metabolite compounds, namely n-hexadecoic acid (37.40%), 9-Hexadecenoic acid (16.59%), and 
benzeneethanol, 4-hydroxy (6.76%). The antioxidant activity value extracted with water solvent has 
an IC50 of 99.96 ppm, and that extracted with ethanol has an IC50 of 264.51 ppm. A. muricata L. 
extract leaf contains various secondary metabolites, and samples extracted with water show better 
antioxidant activity compared to samples extracted with ethanol.  
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Introduction 

Research on the exploration and use of plants is something that is promising. Apart from assessing 
relatively small side effects because it is sourced from natural ingredients, it also has potential activity 
that is useful in treating various diseases (Gurning et al., 2021a; Mutakin et al., 2022; Puthi and 
Jomduang, 2021). Many diseases occur due to exposure to free radicals, such as cancer, diabetes, 
hypertension, cholesterol, heart disease, obesity, arthritis, dementia, osteoporosis, and metabolic 
syndrome (Tan et al., 2018). Free radicals are atomic or molecular species that have unpaired 
electrons, which make the atom or molecule unstable in high-energy conditions. Radicals have two 
sources, namely endogenous and exogenous. Endogenous radicals are produced from the working 
conditions of cells in the mitochondria that occur in the body, while exogenous radicals are produced 
from outside the body, such as exposure to sunlight, cigarette smoke, chemicals, radioactivity, and so 
on. The types of radicals generally come from reactive nitrogen species (RNS) and reactive oxygen 
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species (Gurning and Hariyadi, 2022; Baliyan et al., 2022; Guan and Lan, 2018; Pomatto and Davies, 
2018). Free radicals in low conditions in the body are needed, such as in the metabolic breakdown of 
fatty acids by acyl CoA oxidase (Pomatto and Davies, 2018). If there is an increase in the 
concentration of free radicals, it will trigger various problems and the emergence of various diseases. 
Free radicals can be disabled with antioxidant compounds. The balance of free radicals and 
antioxidants in the body is very necessary for the continuity of physiological functions in the body 
(Ifeanyi, 2018). 

Antioxidants play the role of deactivating free radicals by donating electrons to free radical atoms or 
molecules so that they do not cause further reactions and minimize them (Sinaga et al., 2022a; 
Gulcin, 2020). Antioxidants are naturally obtained from the use of natural ingredients, one of which 
sirsak (Annona muricata L.) leaf. The Annona muricata L. (A. muricata) leaf have traditionally been 
used in society by boiling them and then drinking the boiled water, which is believed to strengthen the 
body's immune system and treat various cancers. The leaf of this plant are rich in secondary 
metabolites such as alkaloids, essential oils, flavanol triglycosides, phenolics, polysaccharides, 
lactones, flavonoids, and carotenoids (Wahab et al., 2018; Lubis et al., 2023). Based on this 
information, the aim of this research is to determine the secondary metabolite content of A. muricata 
leaf extract (water and ethanol solvents) using gas chromatography-mass spectrometry (GC-MS) and 
determine the antioxidant activity value using the 2,2-diphenyl-1-picrylhydrazil (DPPH) method. 

 
Material and Methods 

Materials 

The tools used in this research include a macerator made of glass, a panic for decoction extraction 
made of stainless steel, Whatman number 1 filter paper, a buchner funnel, a vacuum pump, a vacuum 
rotary evavorator, a UV-Vis spectrometer (Spectronic 3000, Genesis 10 made in Japan), and a GC-
MS Shimadzu (QP-2010S Shimadzu, Japan). Sample extraction used ethanol (Merck), distilled water, 
and standard reagents for phytochemical screening. 

Plant sample preparation 

250 g of the first simplicia powder from A. muricata leaf was extracted using 2 liters of ethanol (Merck) 
in a macerator vessel for 3 days with occasional stirring, then filtered using Whatman number 1 filter 
paper. 1 liter of new ethanol solvent for 1 day, then filtered. 250 g of simplicia powder from both A. 
muricata leaf was extracted using water as a solvent in a decoction vessel with heating for 30 minutes 
to a temperature of 90oC, then filtered using Whatman number 1 filter paper with the help of a 
buchner filter and vacuum. The ethanol extract was concentrated using a vacuum rotary evaporator at 
a temperature of 60 oC, while the water extract was concentrated using an oven at the same 
temperature, so that each crude extract was concentrated and ready for further use. 

Phytochemical screening 

The phytochemical components identified included phenolics, flavonoids, tannins, saponins, alkaloids, 
steroids, and triterpenoids by following previous research methods using standard reagents (Lubis et 
al., 2023; Gurning et al., 2021b; Sinaga et al., 2022b). 

Identification and analysis of secondary metabolite content  

Each thick extract from A. muricata leaf (ethanol and water extracts) was analyzed using GC-
MSQP2010S Shimadzu with column type Agilent DB-5MS, length 30 meters, ID 0.25mm, film 0.25 
µm, and operates at an electron impact (EI) energy of 70 eV. The carrier gas uses helium gas with 
oven temperature conditions of 70.0oC, injection temperature of 300.0oC, sampling time of 1.00 min, 
pressure of 30.0 kPa, total flow time of 35.6 mL/min, flow time in column 0, 65 mL/min, and anchoring 
time of 5 minutes, starting with a temperature of 100–300°C with a temperature change rate of 5°C. 
The identified active compounds were compared by peak retention time with a Chromeleon similarity 
library MS instrument (Gurning et al., 2020; Situmorang et al., 2022; Tambunan et al., 2023). 

Determination antioxidant activity  

Each thick extract from A. muricata leaf (ethanol and water extract) was made into a stock solution 
with a concentration of 100 ppm. Concentration variations were carried out in determining the 
antioxidant activity of each extract, namely 10 ppm, 20 ppm, 30 ppm, 40 ppm, and 50 ppm, by 
pipetting a certain volume of the mother liquor to match the specified concentration. The solvent used 
in making the solution and at varying concentrations is ethanol (Merck). The DPPH concentration 
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used as a source of free radicals is 0.2 mM. 300 µL of each extract was pipetted into a 5 mL 
measuring flask, added with 500 µL of 0.2 mM DPPH, and filled up to the 5 mL mark with ethanol 
solvent. The solution mixture was incubated for 30 minutes to reach the reaction time, then measured 
at the maximum wavelength of the DPPH solution (517 nm) (Jakkranuwat and Kunchansombat, 2021; 
Sartagoda et al., 2021). Measurements were carried out with three repetitions. The determination of 
antioxidant activity is obtained from the curve between percent inhibition (Y axis) and concentration 
(ppm) of the sample so that the linear regression equation y = bx ± a is obtained, where y represents 
the IC50 of the sample in providing activity as an antioxidant (Sinaga et al., 2022; Situmorang et al., 
2022). 

 
Results: 

Phytochemical screening of A. muricata L., leaf extracts 

Phytochemical screening was carried out with the aim of qualitatively identifying various groups of 
secondary metabolites contained in each extract. The secondary metabolite group components 
identified included phenolics, flavonoids, tannins, saponins, alkaloids, and steroids and triterpenoids 
using standard reagents in Table 1. 

Table 1.Phytochemical screening results from Annona muricata L., leaf 

No. Compound Group Method/Reagents 

Results 

Ethanol 
Extract 

H2O 
Extract 

1. Phenolics and polyphenolics FeCl3 5% (at ethanol) + + 

2. Flavonoids Shinoda test + + 

3. Tannins FeCl3 1% + + 

4. Saponins Foaming test + - 

5. Alkaloids Dragendroff’s + + 

Mayer + + 
Wagner + + 

6. Steroids/Triterpenoids Libermann-Buchard +/+ +/- 

Note:(+) positive contains; and (-) negative contains 
 
GC-MS identification of secondary metabolites compounds 

Analysis using GC-MS aims to identify and determine the levels of various components of secondary 
metabolite compounds contained in each extract. The chromatogram of the analysis results using GC-
MS is shown in Figure 1. The analysis results show that the ethanol extract of Annona muricata, L., 
leaf has 24 peaks (Table 2), and the water extract of A. muricata L., leaf has 15 peaks (Table 3). The 
number of peaks from each extract indicates the number of secondary metabolite components 
contained in the extract. These results indicate that in A. muricata, L., leaf extracted with an ethanol 
solvent contains more secondary metabolite compounds than the extraction process with a water 
solvent. Phytochemical screening results from A. muricata L., leaf. 
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Figure 1. Chromatogram of A. muricata, L. leaf extract; (a) extracted with ethanol solvent; and (b) 
extracted with water solvent. 
 
Table 2. Results of GC-MS identification of the ethanol extract of Annona muricata, L., leaf 

No. Compounds Name 
Molecular 
Formula 

Rt (min) % area 

1. Dodecanoic acid, methyl ester C13H26O2 25.05 0.16 

2. Decanoic acid, methyl ester C11H22O2 25.97 0.20 

3. Oxirane, tetradecyl C16H32O 32.50 0.15 

4. Pentadecanoic acid, 14-methyl-, methyl ester C17H34O2 33.01 0.18 

5. Octadecanoic acid, methyl ester C19H38O2 34.43 0.27 

6. Hexadecanoic acid (CAS) palmitic acid C16H32O2 35.17 0.85 

7. 9-Octadecenoic acid (Z)-, methyl ester C19H36O2 37.40 0.11 

8. 9,12-Octadecadienoic acid (Z,Z)-,methyl ester C19H34O2 37.83 0.26 

9. Linoleic acid chloride C18H31ClO 38.01 0.78 

10. Octadecanoic acid, methyl ester C19H38O2 38.52 0.39 

11. 9-Octadecen-1-ol, (Z)- (CAS) cis-9-Octadecen-1-ol C18H36O 38.90 3.30 

12. Octadecanoic acid C18H36O2 39.13 0.31 

13. Squalene C30H50 50.04 0.12 

14. 3-Methyl-2-nitrobenzyl alcohol C8H9NO3 51.96 0.44 

15. Dodecanoic acid, 1,2,3-propanetriyl ester C39H74O6 52.53 16.52 

16. Nitrone, N-phenyl-.alpha.-p-tolyl C14H13NO 52.67 0.42 

17. Vinyl laurate C14H26O2 53.03 1.20 

18. Trilaurin C39H74O6 61.77 7.37 

19. Glycerol trilaurate C39H74O6 62.43 15.07 

20. Hexatriacontane C36H74 63.10 7.44 

21. Dodecanoic acid, 1,2,3-propanetriyl ester C39H74O6 63.58 10.87 

22. Hexatriacontane C36H74 64.35 14.99 

23. 4-N-propylheptadecane C20H42 71.13 1.85 

24. Dodecanoic acid, 1,2,3-propanetriyl ester C39H74O6 79.98 16.76 

 
Table 3. Results of GC-MS identification of the H2O extract of Annona muricata, L., leaf 

No. Compounds Name 
Molecular 
Formula 

Retention 
time 

% area 

1. 2-Propenoic acid, 3-(2-hydroxyphenyl)-, (E) C9H8O3 16.26 9.80 

2. N-methylpyrrole C5H7N 20.33 1.90 

3. Benzeneethanol, 4-hydroxy C8H10O2 22.48 6.76 

4. Benzeneethanol, 2-hydroxy C8H10O2 22.68 2.86 

5. n-Dodecane C12H26 24.41 2.10 

6. Tetradecanoic acid C14H28O2 30.69 2.10 

7. 2-Cyclohexen-1-one, 4-hydroxy-3,5,6-trimethyl-4-(3-oxo-1-
butenyl)- 

C13H28O3 31.73 5.16 

8. Nonylic acid C9H18O2 34.92 3.09 
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9. n-Hexadecoic acid C16H32O2 35.17 37.40 

10. Cyclohexane, 1,1'-[1-(2,2-dimethylbutyl)-1,3-propanediyl]bis- C21H40 35.56 2.10 

11. 9-Hexadecenoic acid C16H30O2 37.54 1.71 

12. 9,12-Octadecadienoic acid (Z,Z) C18H32O2 38.48 2.96 

13. 9-Hexadecenoic acid C16H30O2 38.78 16.59 

14. Octadecanoic acid C18H36O2 39.08 3.23 

15. 9,12-Octadecadienoyl chloride, (Z,Z) C18H31ClO 39.22 2.25 

 
Determination of antioxidant activity of A. muricata L., leaf extract 

According to the literature, A. muricata leaf have potential activity as an antioxidant. Determination of 
antioxidant activity using the DPPH method uses UV-Vis spectrophotometry, which is measured at the 
maximum wavelength of DPPH. The analysis curve for determining antioxidant activity is shown in 
Figure 2. The positive control used in this study used vitamin C. The measurement results in 
determining the antioxidant activity of each extract from the linear regression equation for the ethanol 
extract of A. muricata L., leaf obtained y = 0.01343x + 14,477; R2 = 0.9841; the activity value (IC50) is 
264.51 ppm. A water extract of A. muricata L., leaf obtained y = 0.4656x +3.518; R2 = 0.9622, 
obtained an activity value (IC50) of 99.96 ppm. The linear regression equation for vitamin C as a 
positive control is y = 0.2877x + 60.375; R2 = 0.9625, obtaining an antioxidant activity value (IC50) of 
36.02 ppm. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Curve to determine the antioxidant activity of A. muricata, L. leaf; (a) extracted with ethanol 
solvent; (b) extracted with water solvent; and (c) vitamin C. 
 
Discussion 

The extraction process for A. muricata L. leaf samples was carried out with two variations of solvents 
with the aim of comparing the secondary metabolite content and antioxidant activity produced from 
each extract. Qualitatively, the results of phytochemical screening show that each A. muricata L., leaf 
extract using both ethanol and water solvents is able to screen various groups of secondary 
metabolites contained in the sample. The ability of the ethanol solvent to filter various secondary 
metabolite groups and various secondary metabolite compounds is more abundant when compared 
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to the water solvent. This can be seen from the results of the phytochemical screening of the ethanol 
extract of A. muricata L. leaf, which was able to screen for secondary metabolites of phenolics, 
flavonoids, saponins, tannins, alkaloids, and triterpenoids, which was supported by data from analysis 
using GC-MS which obtained 24 types of secondary metabolite compounds. The results of the 
phytochemical screening of A. muricata leaf water extract were able to screen for phenolic 
compounds, tannins, flavonoids, alkaloids, and steroids, and data from analysis using GC-MS 
obtained 15 components of secondary metabolite compounds. The three highest secondary 
metabolite contents of A. muricata leaf extract with ethanol solvent were dodecanoic acid, 1,2,3-
propanetriyl ester (16.76%), dodecanoic acid, 1,2,3-propanetriyl ester (16.52%), and glycerol 
trilaurate (15.07%); with water solvent, namely n-Hexadecoic acid (37.40%), 9-Hexadecenoic acid 
(16.59%), and benzeneethanol, 4-hydroxy (6.76%). The content of various phytochemical compounds 
resulting from GC-MS analysis in the ethanol and water extracts of A. muricata leaf which have 
various potential bioactivities, is shown in Table 4 and Table 5. 
 
Table 4. Phytochemical components and bioactivity of the ethanol extract of A. muricata, L., leaf 

No. 
Phytochemical 
components 

Class of 
natural 
compounds 

Potential bioactivity References 

1. Dodecanoic acid, methyl 
ester 

Saturated 
fatty acids 

Antibacterial, antifungal, and antiviral Astiti et al., 2021 

2. Decanoic acid, methyl 
ester 

Saturated 
fatty acids 

Antibacterial Karthik et al., 
2023 

3. Oxirane, tetradecyl Oxirane Antimicrobial Musa et al., 
2015 

4. Pentadecanoic acid, 14-
methyl-, methyl ester 

Saturated 
fatty acids 

Antioxidant and antimicrobial Muzahid et al., 
2023 

5. Octadecanoic acid, methyl 
ester 

Saturated 
fatty acids 

Antibacterial, antifungal Astiti et al., 2021 

6. Hexadecanoic acid (CAS) 
palmitic acid 

Saturated 
fatty acids 

Antioxidant, hypocholesterolemic, 
nematicide, and pesticide 

Siswadi and 
Saragih, 2021 

7. 9-Octadecenoic acid (Z)-, 
methyl ester 

Linoleic acid 
ester 

antioxidant, anti-cancer, and anti-
inflammatory 

Muzahid et al., 
2023; 
Krishnamoorthy 
and 
Subramaniam, 
2014 

8. 9,12-Octadecadienoic acid 
(Z,Z)-,methyl ester 

Linoleic acid 
ester 

Analgesic, anti-inflammatory and 
ulcerogenic 

Hadi et al., 2016  

9. Linoleic acid chloride Linoleic acid 
choride 

Anti-inflammatory  Kolar et al., 
2019 

10. Octadecanoic acid, methyl 
ester 

Stearic acid 
ester 

Antioxidant, anti-inflammatory Ganesh et al., 
2017 

11. 9-Octadecen-1-ol, (Z)-  Alcohol  Anti-neoplastic, Antioxidant, Natural 
moisturizer 

Bantho et al., 
2022 

12. Octadecanoic acid Saturated 
fatty acids 

Lowers cholesterol, antimicrobial, 
antioxidant, and anticancer activity 

Bantho et al., 
2022; Petkova et 
al., 2023 

13. Squalene Linear 
triterpene 

Antioxidant, antistatic, antibacterial, 
anticancer, antitumor 

Ganesh et al., 
2017; Willie and 
Uyoh et al., 
2021; 
Padmashree et 
al., 2018 

14. 3-Methyl-2-nitrobenzyl 
alcohol 

Nitrogen 
compound 

Unknown  

15. Dodecanoic acid, 1,2,3-
propanetriyl ester 

Saturated 
fatty acids 

b5-α reductase inhibitor, antiviral, 
antibacterial, antifungal 

Achi and Ohaeri, 
2015; Sharma et 
al., 2018 

16. Nitrone, N-phenyl-.alpha.-
p-tolyl 

Nitrogen 
compound 

Unknown  

17. Vinyl laurate Saturated 
fatty ester 

Antioxidant Jiang et al., 
2021 

18. Trilaurin Saturated 
fatty ester 

Antimicrobial  Kabara et al., 
1972 
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19. Glycerol trilaurate Saturated 
fatty ester 

Antimicrobial  Kabara et al., 
1972 

20. Hexatriacontane Alkane 
hydrocarbon 

Antibacterial, antioxidant Albratty et al., 
2023; Marrufo et 
al., 2013 

21. Dodecanoic acid, 1,2,3-
propanetriyl ester 

Saturated 
fatty acids 

b5-α reductase inhibitor, antiviral, 
antibacterial, antifungal 

Achi and Ohaeri, 
2015; Sharma et 
al., 2018 

22. Hexatriacontane Alkane 
hydrocarbon 

Antibacterial, antioxidant Albratty et al., 
2023; Marrufo et 
al., 2013 

23. Hexatriacontane Alkane 
hydrocarbon 

Antibacterial, antioxidant Albratty et al., 
2023; Marrufo et 
al., 2013 

24. Dodecanoic acid, 1,2,3-
propanetriyl ester 

Saturated 
fatty acids 

b5-α reductase inhibitor, antiviral, 
antibacterial, antifungal 

Achi and Ohaeri, 
2015; Sharma et 
al., 2018 

 
Table 5. Phytochemical components and bioactivity of the H2O extract of A. muricata, L., leaf 

No. Phytochemical components 
Class of 
natural 
compounds 

Potential bioactivity References 

1. 2-Propenoic acid, 3-(2-
hydroxyphenyl)-, (E) 

Phenolic 
compound 

Antibacterial, allergenic, 
anesthetic, antiinflammatory, 
antimutagenic, antispasmodic, 
cancer preventive. 

Guerrero et al., 
2017 

2. N-methylpyrrole Nitrogen 
compound 

Antimalaria, antioxidant Kocaoğlu et 
al., 2019 

3. Benzeneethanol, 4-hydroxy Phenolic 
compound 

Antioxidant and Antimicrobial Makky et al., 
2021 

4. Benzeneethanol, 2-hydroxy Phenolic 
compound 

Antioxidant Sopalun et al., 
2021 

5. n-Dodecane Alkane 
hydrocarbon 

Antimicrobial Octarya et al., 
2021 

6. Tetradecanoic acid Saturated fatty 
acids 

Antioxidant, cancer preventive, 
lubricant, cosmetics 

Vats and 
Gupta, 2017 

7. 2-Cyclohexen-1-one, 4-
hydroxy-3,5,6-trimethyl-4-(3-
oxo-1-butenyl)- 

Terpenoids  Antiherbicides Hossen et al., 
2021 

8. Nonylic acid Saturated fatty 
acids 

Antibacteriall, insecticidal, 
acaricidal, antibiofilm, antifungal 

Hu et al., 2021; 
Lipińska et al., 
2023 

9. n-Hexadecoic acid Saturated fatty 
acids 

Antioxidants, 
hypocholesterolemic, 
antibacterial 

Siswadi and 
Saragih, 2021 

10. Cyclohexane, 1,1'-[1-(2,2-
dimethylbutyl)-1,3-
propanediyl]bis- 

hydrocarbon Unknown  

11. 9-Hexadecenoic acid Unsaturated 
fatty acids 

Antiinflammatory Astudillo et al., 
2018 

12. 9,12-Octadecadienoic acid 
(Z,Z) 

Linoleic acid 
ester 

Anticarcinogenic, 
antiatherogenic, antioxidant, 
anti-inflammatory 

Vats and 
Gupta., 2017 

13. 9-Hexadecenoic acid Unsaturated 
fatty acids 

Antiinflammatory Astudillo et al., 
2018 

14. Octadecanoic acid Saturated fatty 
acids 

Lowers cholesterol, 
antimicrobial, and anticancer 
activity 

Bantho et al., 
2022 

15. 9,12-Octadecadienoyl chloride, 
(Z,Z) 

Unsaturated 
fatty chloride 

Hypocholesterolemia, 
hepatoprotective, 
antiandrogenic, antihistaminic, 
and anticancer 

Soltan et al., 
2023 

 
The results of determining the antioxidant activity of A. muricata leaf extract using water as a solvent 
produced an antioxidant activity value (IC50) of 99.96 ppm (strong category), while using ethanol as a 
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solvent, an antioxidant activity value (IC50) was obtained as high as 264.51 ppm (weak category). The 
antioxidant activity value of the two A. muricata leaf extracts is still lower when compared to the 
antioxidant activity value (IC50) of vitamin C as a positive control of 36.02 ppm (very strong category). 
The results of determining the antioxidant activity of A. muricata leaf using water as a solvent are in 
line with the assumption that people who consume boiled water from leaf samples can maintain and 
improve the body's immune system and can be used as an antidote and treatment for cancer, 
although this assumption still needs to be proven experimentally. The ability of the antioxidant activity 
of the water extract to be stronger compared to the ethanol extract from A. muricata leaf is also 
supported by the results of GC-MS analysis, where the water extract contains flavonoid and phenolic 
compounds, while the ethanol extract does not produce them. The content of flavonoid and phenolic 
compounds found in natural ingredients provides activity as an antioxidant (Lubis et al., 2023; 
Situmorang., 2022).  
 
Conclusion 

The first step that needs to be taken into account is taking samples of A. muricata leaf from trees that 
have already produced fruit. Because of these conditions, it is certain that the metabolic processes in 
plants have produced the maximum number of secondary metabolites. Samples before maceration 
must be cleaned of impurities to minimize the interference of impurities in the research.Success in 
measuring antioxidant activity is largely determined by the researcher's accuracy in achieving the 
reaction time of the mixture before it is measured using UV-Vis spectrophotometry. Measuring 
antioxidant activity using the DPPH method has easier, faster steps, and better sensitivity.Extraction 
of A. muricata leaf using water as a solvent provides better antioxidant activity values (IC50) compared 
to extraction using ethanol as a solvent. The IC50 value of A. muricata leaf water extract was 99.96 
ppm (strong category) and A. muricata leaf ethanol extract was 264.51 ppm (weak category). 
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