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Abstract

Antioxidants play an active role and are responsible for counteracting free radicals in the body through the
process of inhibiting oxidation reactions. Secondary metabolite compounds of phenolic and flavonoid groups
are compounds that are widely found in Annona muricata plants that have potential as antioxidants. The
purpose of this study was to determine the antioxidant activity of soursop (Annona muricata) leaves using two
methods, namely Ferric Reduction Antioxidant Power (FRAP) and 2,2-diphenyl-1-picrylhydrazyl (DPPH).
The extraction method used is maceration method with 70% ethanol solvent, then fractionation using liquid-
liquid extraction method, antioxidant test using DPPH and FRAP methods with measurement of levels using
UV-Vis spectrophotometry. From the results of maceration, the yield of ethanol extract was 21% from 500 g
dry simplisia of soursop leaves and the yield of ethyl acetate fraction was 32.78% from 50 g thick ethanol
extract. The results of antioxidant activity test by FRAP method on ethanol extract and ethyl acetate fraction
samples were 7.790 and 10.026 mgAAE/q, respectively. Both samples showed very strong antioxidant activity.
In DPPH method, ethanol extract showed strong antioxidant activity with IC50 value of 63.947 pug/mL and
ethyl acetate fraction showed very strong antioxidant activity with 1C50 value of 6.702 pg/mL. From the
results, it can be concluded that the ethyl acetate fraction showed very strong antioxidant activity in the
DPPH and FRAP test methods, while the ethanol extract showed very strong antioxidant activity in the FRAP
test method and strong antioxidant activity in the DPPH test method.
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INTRODUCTION

Various types of free radicals are
generated from both inside and outside the cell.
Free radicals can cause cell damage at the
macromolecular level and can damage the
structure of the cell itself (Badmus et al., 2022). In
counteracting and preventing cell damage due to
free radicals, the body can produce antioxidant
compounds in the form of enzymes such as SOD
(superoxide dismutase), glutathione, and catalase.
Antioxidants are molecules that can interact with
and inhibit the spread of free radicals. chain
oxidation reaction caused by a reactive free radical
(Irivibulkovit et al., 2018; Tamahiwu et al., 2023).
Some of the mechanisms of action of antioxidant
inhibition include hydrogen donation, radical
removal, and singlet oxygen quenching
(Irivibulkovit et al., 2018).

Antioxidant-rich plants have a very
important role to counteract the type of free
radicals and prevent oxidative stress at the cellular
and tissue levels (Badmus et al., 2022). One plant
that has strong antioxidant potential is Annona
muricata. This plant comes from the hot tropics of
South America and is now widely found in various
countries in Asia, one of which is Indonesia
(Adedapo et al., 2022). It has been described in
previous research, secondary metabolites in
Annona muricata that show therapeutic activity in
biological systems include flavonoids, alkaloids,
phenolics and tannins (Olasehinde et al., 2022).
The content of antioxidant compounds in soursop
leaves (Annonan muicata) can be useful in
preventing chain reactions in free radicals, where
these reactions become the pathogenesis of cell
damage that can cause various types of diseases
(Justino et al., 2018).

Non-enzymatic antioxidant activity testing
on plant samples can be done through various
methods such as, 2,2-dienyl-1-picrylhydrazyl
(DPPH), Ferric Reduction Antioxidant Power
(FRAP), Ferrous lon Chealaing (FIC). Based on its
mechanism of action, the FRAP method can
determine the antioxidant activity of a sample
based on the compound's ability to reduce Fe**
ions to stable Fe** jons. This ion change is
anologized as the ability of antioxidant compounds
in a sample (Halvorsen et al., 2002). The DPPH
method occurs through the process of radical
reduction by an antioxidant by transferring
hydrogen atom electrons which is characterized by

a change in color on DPPH from violet to a stable
pale yellow color (Irivibulkovit et al., 2018).

The wuse of different methods in
antioxidant activity tests can sometimes give
different results (Maesaroh et al., 2018). This is
because in the DPPH test the free radical
suppression mechanism is not only by electron
transfer, but can also occur with the hydrogen
atom transfer mechanism, while in the FRAP test
the free radical suppression mechanism is only
based on electron transfer, not a combination of
single electron transfer (SET) and hydrogen atom
transfer (HAT) (Safitri et al., 2020). The novelty of
this study is to determine the antioxidant activity
of the same sample with different test methods that
have not previously been carried out on soursop
leaves (Annona muricata). Based on this,
researchers are interested in comparing the
antioxidant activity of the DPPH and FRAP
methods on the same sample, namely ethanol
extract and ethyl acetate fraction of soursop leaves
(Annoan muricata).

RESEARCH METHODS

Equipment and Materials
Various equipment used in this study
include glassware (lwaki and Pyrex), blender,
analytical balance (Ohaus), separatory funnel,
rotary evavorator (Heidolph), water bath,
micropipette, cuvette, UV-Vis spectrophotometry.
Various materials used in this study are
soursop leaves (Annoan muricata) obtained from
the Tawomangu area, Karanganyar district, Central
Java which was taken in May 2023. 70% ethanol
(technical), ethyl acetate (technical), n-hexan
(technical), Na,CO; (Brand), AICI; (Brand), 2,2-
diphenyl-1-picrylhydrazyl (DPPH) p.a (Brand),
oxalic acid, NaOH, KH,PO,  potassium
ferricyanide, FeCls, trichloroacetic acid, ascorbic
acid p.a (Brand), and quersetin p.a (Brand).
Research Procedure
1. Extraction
A total of 500 g of simplisia powder was
extracted using a solvent of 5 liters of 70%
ethanol for 3 days in a closed container at
room temperature while occasionally stirring
so that the simplisia was well dissolved. The
macerate obtained was evaporated using a
rotary evaporator at 60° C, then the results
obtained were concentrated on a waterbath at
60° C until a thick extract was obtained.
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2. Fractionation From the solution, 100 pL was pipetted and

A total of 25 g of thick ethanol extract of
soursop leaves dissolved in ethanol:water (9:1
v/v) was put into a separatory funnel and 40
mL of n-hexane was added. Then shaken until
there are two phases that separate. The ethanol
fraction obtained was fractionated again with
ethyl acetate, after which it was shaken and
allowed to stand until perfect separation
occurred. The ethyl acetate fraction obtained
was concentrated on a waterbath at 60° C.

3. Total phenolic content

Measurement of total phenolics from
ethanol extracts and ethyl acetate fractions was
determined using the Folin-Ciocalteu method,
according to research described by Ningsih, et
al (2016). A total of 0.1 mL of sample (0.08 %
b/v) was added to 1.0 mL of Folin-Ciocalteau
reagent previously diluted in a ratio of 1:10 viv
and Na,COs (7.5 % b/v). The mixture was then
vortexed for + 20 seconds and stored at 25° C
for 30 minutes. The blank used is the solvent
from the sample. The standard solution used
was 1000 ppm gallic acid (0.1 b/v) which was
then made with five concentrations of 25, 50,
75, 100, and 125 ppm. The absorbance of the
sample was read at a wavelength of 765 nm
using UV-Vis spectrophotometry (Ningsih et
al., 2016).

4. Total flavonoid content

Total flavonoids from ethanol extract
and ethyl acetate fraction of sisak leaves were
determined using the method described by
Ningsih, et al (2016). Each sample was taken
as much as 0.5 mL (0.05% b/v) added with 0.5
AICl; (2% v/v) and kept at 25°C for 30
minutes. The color change to yellow indicates
the presence of flavoniods in the sample. The
absorbance of the sample was then measured
using UV-Vis spectrophotometry at a
wavelength of 420 nm. Quersetin solution was
used as standard solution (20-100 pg/mL). The
calibration curve was plotted to calculate the
total flavonoid content and the result was
expressed as quercetin equivalent (QE)
(Ningsih et al., 2016; Fatma et al., 2023).

5. Antioxidant activity test DPPH method

Antioxidant activity test with DPPH
method refers to the research of Suhendi, et al
(2013) with slight modifications. A total of
0.394 g of DPPH was dissolved with 10 mL
ethanol, thus obtaining 0.1 M DPPH solution.
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put into a 100 mL volumetric flask and added
ethanol to the limit mark, thus obtaining a
concentration of 0.1 mM DPPH solution.

The sample mother solution was made
by weighing 10 mg of each sample dissolved
with ethanol in a 10 mL volumetric flask, so
that a concentration of 1000 ppm was
obtained, then 5 concentration series were
made. Measurement of 1Cs, by adding 1.5 mL
of DPPH (0.1 mM) with 1.5 mL of sample
from each concentration variation. After that,
it was allowed to stand for 30 minutes and
measured the absorbance at a wavelength of
517 nm (Suhendi et al., 2013).

6. Antioxidant activity assay FRAF method

1) Phosphate buffer solution 0.2 M pH 6.6

The solution is made by weighing 2
g NaOH and dissolved with CO,-free
distilled water to exactly 250 mL in a
volumetric flask. Then as much as 6.8 g
KH,PO, was dissolved with 250 mL of
CO,-free distilled water in a volumetric
flask. After that, 16.4 mL of NaOH was
pipetted into a volumetric flask and mixed
with 50 mL of KH,PO, then measured to
pH 6.6 and sufficed with CO,-free distilled
water up to 200 mL.

2) Oxalate acid 1%

The solution was made by
dissolving 1 g of oxalic acid in CO,-free
distilled water in a 100 mL volumetric
flask.

3) Potassium Ferrisianide 1%

The solution is made by dissolving 1
g of potassium ferricyanide in distilled
water and diluted in a 100 mL volumetric
flask.

4) FeCl;0,1 %

The solution was prepared by
dissolving 0.1 g FeCl; in distilled water
and diluted in a 100 mL volumetric flask.

5) Trichloroacetic acid (TCA) 10%

The solution was prepared by
dissolving 10 g of TCA in distilled water
and diluted in 100 mL volumetric flask.

6) Preparation of sample solution

Ethanol extract and ethyl acetate
fraction of soursop leaves were weighed
with 3 replications of 10 mg each. Each
ethanol extract and ethyl acetate fraction
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was dissolved with 96% ethanol as much
as 10 mL and then homogenized.
7) Standard curve solution

Stock solution was made by
weighing 25 mg of ascorbic acid dissolved
with 1% oxalic acid in a 25 mL volumetric
flask. Furthermore, from the 1000 ppm
stock solution, 0.6; 0.7; 0.8; 0.9; and 1.0
mL were taken respectively and placed in
different 10 mL volumetric flasks and
diluted with 1% oxalic acid to 10 mL and
homogenized to obtain a concentration
series of 60, 70, 80, 90, 100 ppm ascorbic
acid.

8) Antioxidant test with FRAP method

Antioxidant ~ measurements  on
samples were carried out according to the
method used by Raharjo and Haryoto
(2019). Samples taken 1 mL were added 1
mL of 0.2 M phosphate buffer (pH 6.6)
and 1 mL of K;Fe (CN) 6% then incubated
for 20 minutes at 50°C. After incubation, 1
mL of TCA was added and centrifuged at
3000 rpm for 10 minutes. Next, 1 mL of
supernatant was pipetted and put into a test
tube, then 1 mL of distilled water and 0.5
mL of 0.1% FeCl; were added. The
solution was left for 10 minutes and the
absorbance was measured at a wavelength
of 720 nm. The blank used was oxalic acid
solution. Calibration curve was made
using ascorbic acid solution with various
concentrations. The results of the
antioxidant activity test with the FRAP
method are expressed in mg ascorbic acid
equivalent/g extract (Raharjo & Haryoto,
2019; Hanipah et al., 2021).

RESULTS AND DISCUSSION

The extraction results of the maceration
method used showed that the soursop leaf ethanol
extract produced was blackish green with a thick
consistency and a slightly pungent aroma of
soursop leaves with a percent yield obtained of
21% from 500 g of dried soursop leaf simplisia.
Furthermore, the partition process with the liquid-
liquid extraction method obtained a green ethyl
acetate fraction, a concentrated consistency with a
percent yield of 32.78% from 50 g of soursop leaf
ethanol extract. The purpose of calculating the
yield is to determine the level of secondary
metabolites carried by the solvent but not to

determine the specific type of compound (Aminah

et al., 2017). The results of the yield calculation

are presented in Table 1.

Table 1. Yield Values of Ethanol Extract And
Ethyl Acetate Fraction of Soursop

Leaves
Sample V\éﬂg;“ Yield (%)
Soursop leaf 6 Kg
Soursop leaf dry 0.5 kg (0.5 Kg/6 Kg) x 100%

powder =8.33%

Thick ethanol (0.105 Kg/0.5 Kg) x

extract 0.105Kg 100% = 21%
Ethyl acetate 0.01639  (0.01639 Kg/0.5 Kg) x
fraction Kg 100 = 32.78%

Soursop (Annonan muricata) is one of the
plants that has many pharmacological activities
from the secondary metabolites produced. From
several studies, parts of the plant such as leaves,
seeds and fruits of soursop have good effectiveness
as antidiabetics and anticancer (Justino et al.,
2018; Sanni et al., 2020). In addition, the
metabolite content of soursop leaf extract is known
for its strong antioxidant ability (Florence et al.,
2014; Tamahiwu et al., 2023). Compounds that
have an important role as antioxidants are
phenolics and flavonoids (Nur et al., 2019).

Measurement of phenolic and flavonoid
levels is an important measurement to determine
the antioxidant power in a sample, where
phenolics and flavonoids play a very important
role in antioxidant activity (Nur et al., 2019). In
addition, phenolic compounds in the form of
flavonoids have a very important role as free
radical neutralizers based on the number and
location of their -OH groups. So with this, the
higher the total phenolics and flavonoids, the
greater the antioxidant ability to suppress the
activity of free radicals (Nur et al., 2019).

In this study, the measurement of total
phenolics and flavonoids used gallic acid and
quersetin standard solutions, respectively. Gallic
acid standard solution made with five
concentrations obtained a linear regression
equation y = 0.0025x + 0.1394, R? = 0.9962 which
will be used as a formula for calculating total
phenolics. Gallic acid is a phenolic compound and
is a natural antioxidant compound and is stable and
relatively cheap (Rahayu & Inanda, 2015), while
the standard solution used in the total flavonoid
test is quersetin. This compound is a flavonoid
compound of the flavonol group that has a keto
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group at C-4 and has a hydroxyl group that has
activity in counteracting free radicals (Aminah et
al., 2017). Measurement of the standard curve of
quersetin solution obtained regression equation y =
0.4009x + 0.0374, R? = 0.9852. The standard curve
of gallic acid and quersetin solution is presented in
Figure 1.

sorbans:
orbans:

Ab
Abe

Koosentras (ppm Kousentrast (ppm)
Figure 1. (a) Garlic acid standar curve (b)
Quercetin standar curve

The equation obtained in Figure 1 is used
as a formula in the determination of phenolic and
flavonoid levels in the sample. The phenolic and
flavonoid levels of ethanol extract and ethyl cetat
fraction of soursop leaves are presented in Table
Il and Table 111 below.

Table 2. Total Phenolic Content of Ethanol Extract
and Ethyl Acetate Fraction of Soursop
Leaves

Total phenolic

Sample  Absorbance I\:Iga[? content (mg
B GAE/g extract)

0.257

el o 02 s
0.252 '

Ethyl 0.317

acetate 0.332 Oéggfsi 77.840

fraction 0.353 '

Note : GAE (Gallic acid equivalent)

Table 3. Total Flavonoid Content of Ethanol
Extract and Ethyl Acetate Fraction of
Soursop Leaves

Flavonoid
Mean * content
Sample Absorbance SD (mg QE/g
extract)
0.357
T Tom - OEE e
0.362 '
Ethyl 0.529
acetate 0.546 %‘E’S’Sgi 12.207
fraction 0.535 '

Note: QE (Quercetin equivalent)

From the measurement of total phenolic
and flavonoid levels, the phenolic and flavonoid
levels of the ethyl acetate fraction were higher than
those of the ethanol extract. This can be caused
because, samples from ethanol extracts still
contain many compounds with different levels of
polarity. According to (Mazzutti et al., 2018), the
nonpolar compound characteristics of carbon
dioxide can interfere with the solubility of
phenolic compounds of medium to high polarity.
This can keep compounds with antioxidant
potential dissolved in small amounts.

Antioxidant activity test DPPH method

The antioxidant activity test with the
DPPH method can be used on solid and liquid
sample types and works by measuring the overall
antioxidant capacity of the sample. The reaction
mechanism in the method is based on oxidation-
reduction reactions, where the DPPH compound is
a synthesized free radical that is soluble in polar
solvents (Hairunisa et al., 2021). Samples
containing antioxidant compounds will react with
DPPH by reducing hydrogen atoms to obtain
electron pairs (Theafelicia & Wulan, 2023).
Qualitative analysis in this method can be seen by
observing the color that occurs. The DPPH radical
compound from the purple DPPH solution will
fade to yellow (Figure 2) when reduced by
antioxidants in the sample solution and will
produce stable DPPH-H (DPPH hydrazine)
(Baliyan et al., 2022; Hairunisa et al., 2021).

00 00

L + RH "
Antlovidant
ON " ONS A\ O
N
ON NO,

(DPPH) ( Oxidized form) {DPPH) ( Reduced form)
Purple Yello

Figure 1. Reaction mechanism of DPPH with
antioxidant compounds (Hairunisa et al.,
2021)

As a comparison solution, ascorbic acid
(vitamin C) was used because vitamin C has strong
antioxidant activity (Hairunisa et al., 2021). The
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purpose of this comparison is to see whether the
tested sample has the potential as an antioxidant
like vitamin C (Hairunisa et al., 2021). The results
of the antioxidant activity test in this study showed
that the ethanol extract and ethyl acetate fraction
had strong and very strong antioxidant activity as
indicated by the percent inhibition and ICsq value
obtained. Quoted from Novatam & Supartono
(2014), about the classification of antioxidants,
that ICsq values <50 pg/mL are categorized as very
strong and ICs, values of 50-100 pg/mL are
categorized as strong (Novatam & Supartono,
2014). The relationship between the concentration
of vitamin C and each sample against the percent
inhibition on DPPH inhibition is presented in
Figures 3 to 5 below:

100
0 y=47,225x-29695 &

R2=10,9507
60 /

.
-

0 T T T 1
0,5 1,0 1,5 2,0 2,5

Konsenasi (u/mL)

% Inhibis

Figure 3. Correlation between ascorbic acid
concentration and % inhibition against

DPPH
100
S 80 y = 46.558x - 147.25 }f
= 0 R? = 0.9666
S s
£ 10
= /
S 20
0 T ‘ T 1
2 3 4 5

Concentration (ug/mL)

Figure 4. Correlation between soursop leaf ethanol
extract concentration and % inhibition
against DPPH (n=3)

100
< 80 y= 46.4_88x - 146.02 ¢
= R2=0.9821 /
c 60
S /
5 40
2 P2y
£ 2 /

O T T 1

Concentration (ug/mL)

Figure 5. Correlation between concentration of
soursop leaf ethyl acetate fraction and %
inhibition against DPPH (n=3)

Antioxidant activity with DPPH method is
indicated by ICs, value. The smaller the I1Cs
value, the greater the antioxidant activity. The ICs
value indicates the required concentration of a
sample to reduce or counteract free radicals. The
antioxidant activity of ethanol extract and ethyl
acetate fraction as well as vitamin C (ascorbic
acid) is presented in Figure 6.

Ethyl acetate fraction 6,702
Ethanol extract

Ascorbic acid 5,406

0 20 40 60 80
® IC50 (pg/mL)

Figure 6. ICsq values of ascorbic acid, ethanol
extract, and ethyl acetate fraction of
soursop leaves

The results of the calculation of the ICs
value of each sample showed that the ethyl acetate
fraction provided strong inhibition characterized
by an ICg, value close to the ICs, value of vitamin
C as a standard. When compared with ethanol
extract, ethyl acetate fraction has greater inhibitory
activity. The ICg, value of the ethyl acetate
fraction is 6.702 pg/mL, which means that the
sample concentration of + 6.702 pg/mL is able to
counteract free radicals from DPPH, while the
ethanol extract requires a sample concentration of
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+ 63.947 pug/mL to be able to reduce the activity of
free radicals in DPPH.

FRAP method antioxidant activity test

In principle, the FRAP method is based on
the ability of a compound to reduce iron ions
(Fe*) to complex iron ions (Fe?") which is
characterized by the presence of a concentrated
blue color in an acidic environment (Munteanu &
Apetrei, 2021). The blue color is formed due to
the presence of antioxidant compounds that reduce
ferricyanide to ferrocyanide which binds Fe* in
solution and forms a blue complex (Figure 7) (Shi
et al., 2022). The color produced can be quantified
by UV-Vis spectrophotometric method at a
wavelength of 720 nm, the results of which will
show the reducing power of antioxidants in a test
sample (Munteanu & Apetrei, 2021).

NZ N NTON
Ay ~ S
M v N |
N N
, AON  [ArOH] 2
. - |
be! —— bl
g ‘ N7 z
M N l
) r i\
N_=N N. =N
| [
N~ ] N
Fe''-TPTZ Fel ' TPTZ

Figure 7. Mechanism of Ferric Reduction
Antioxidant Power (FRAP) reaction (Shi
etal., 2022)

The use of ascorbic acid as a standard in this
study is because ascorbic acid is an antioxidant
that has and is able to react with free radicals
contained in the body (Wibawa et al., 2020). The
mechanism of ascorbic acid as an antioxidant
works by stabilizing free radicals by completing
the electron deficiency of free radicals so that a
chain reaction does not occur that can cause
oxidative stress in the body (Kane et al., 2017).

Ascorbic acid as a standard solution was
made at five concentrations and the absorbance
measurement results are presented in Table 4. The
absorbance values obtained were then entered into
the regression equation of the standard curve of
ascorbic acid (Figure 8), the regression value
obtained was y = 0.0086x - 0.4249 with a value of

R? = 0.9993 where (x) is the concentration and y is
the absorbance.

Table 4. Absorbance Value of Ascorbic Acid

Concentration (ppm) Absorbance
60 0.094
70 0.173
80 0.266
920 0.346
100 0.437
0,5
@ 0,4 —y=0.0086x-04249
2 R2=0.9993
g 03
g 0,2
< 01
0 ‘ ‘ | |
10 40 70 100 130
Concentration (ppm)

Figure 8. Ascorbic acid calibration curve (n=3)

The equation obtained is used to calculate
the antioxidant activity value of the test sample by
inserting the absorbance value of the sample into
the equation obtained from the measurement of the
ascorbic acid standard curve. The FRAP value is
expressed in mg ascorbic acid equivalent/g extract
(AAE) (Raharjo & Haryoto, 2019). Ascorbic acid
equivalent (AAE) is a standard used to measure
the amount of ascorbic acid in a material. The
results of antioxidant activity calculation by FRAP
method are presented in Table 5.

Table 5. Antioxidant Activity of Ethanol Extract
and Ethyl Acetate Fraction of Soursop
Leaves by FRAP Method

Antioxidant
activity (mg  Mean

Sample Replicate Absorbance AAE/qg +5D

extract)
Ethanol 1 0.240 7.731 7.790
extract 2 0.247 7.813 *
3 0.248 7.824 0.051
Ethyl 1 0.429 9.929 10.026
acetate 2 0.432 9.964 +
fraction 3 0.451 10.185 0.139

Note : AAE (Ascorbic acid equivalent)
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The results obtained are presented in Table
5 showing the antioxidant activity of the ethanol
extract and ethyl acetate fraction were 7.790 and
10.026 mg AAE/g extract, respectively. Based on
these results, the higher the antioxidant activity of
the sample equivalent to ascorbic acid equivalence,
the greater the Fe2® complex formed(Yulianti,
2021). This shows that the ethanol extract has
lower antioxidant activity than the ethyl acetate
fraction, because the content of phenolic
compounds in the ethyl acetate fraction is more
dissolved due to the loss of nonpolar compounds
in the fractionation process (Mazzutti et al., 2018),
so that the total phenolic and flavonoid content of
the ethyl acetate fraction is greater than the ethanol
extract. The higher the total phenolic and
flavonoid values, the greater the antioxidant ability
to suppress the activity of free radicals (Nur et al.,
2019). However, both samples showed
antioxidant activity characterized by their ability to
reduce Fe3* ions to complex Fe®* ions. This proves
the presence of antioxidant compounds in the
sample that are able to donate electrons to react
with free radicals to produce stable products
(Wibawa et al., 2020).

Both methods showed strong antioxidant
activity in the ethanol extract and very strong in
the ethyl acetate fraction of soursop leaves.
However, in the DPPH test, the antioxidant
capacity of the ethyl acetate fraction sample was
greater than the FRAP test results. This is because
in the DPPH test, free radical suppression is not
only by electron transfer mechanism, but can also
occur with hydrogen atom transfer mechanism,
while in the FRAP test, the free radical
suppression mechanism is only based on electron
transfer, not a combination of SET (Single
Electron Transfer) and HAT (Hydrogen Atom
Transfer). Based on this explanation, it can allow
for different antioxidant potential or capacity in the
same sample, because not all methods have the
ability to scavenging at the same time (Safitri et
al., 2020).

CONCLUSION

The results of the antioxidant activity test of
soursop leaf ethanol extract in the FRAP test were
7.790 mg AAE/g extract (very strong category)
and 63.947 pg/mL DPPH test (strong category),
while the ethyl acetate fraction had a very strong
antioxidant activity category from both methods
with an antioxidant activity value of 10.026 mg

AAE/g in the FRAP test and 6.702 pg/mL in the
DPPH test. This is consistent with the higher total
phenolic and flavonoid content of the ethyl acetate
fraction compared to the ethanol extract. However,
both samples showed antioxidant activity.
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