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Abstract 
Oxidative stress is a condition in which the amount of free radicals and antioxidants in the body is not balanced, 

causing various diseases. One of them is a degenerative disease. Antioxidant compounds can reduce oxidative stress. 
Anacardium occidentale L. is a type of plant from the Anacardiaceae family. This plant is found in many trophic countries, 
including Indonesia, and is believed to ward off degenerative diseases caused by oxidative stress. The purpose of this study 
was to analyze the activity of A. occidentale stem bark extract against DPPH radical inhibition (1,1-Diphenyl-2-
Picrilhidrazil) and the profiling of secondary metabolites in their active fraction. The bark of A. occidentale was extracted 
by a gradient maceration method. The solvents used were n-hexane (nonpolar), ethyl acetate (semi-polar), and methanol 
(polar). The macerate was concentrated using a rotary vacuum evaporator. The macerate concentrated was tested for 
DPPH radical inhibition using a spectrophotometer. The most active extract was analyzed for chemical content by LC-
MS/MS. The results showed that the A. occidentale stem bark section had antioxidant activity. Methanol extract obtained 
very strong and best antioxidant activity with an IC50 value of 47.13 ppm compared to ethyl acetate extract and n-hexane 
extract, with IC50 values of 163.92 ppm and 501.72 ppm, respectively. Secondary metabolites that are thought to have 
antioxidant activity in the methanol extract of A. occidentale stem bark are epigallocatechin (EC) and epigallocatechin 
gallate (EGCG) compounds.  
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Introduction 
Various types of plants with potential as 

medicinal plants grow in many trophic countries 
such as Indonesia. Cashew (Anacardium 
occidentale), which Indonesian people trusted, can 
ward off oxidative stress. Oxidative stress is a 
condition that describes an imbalance of free 
radicals and antioxidants in the body and is one of 
the causes of degenerative diseases (Arief & 
Widodo, 2016). Based on WHO data, in 2019, 
degenerative diseases such as diabetes, 
cardiovascular disease, respiratory disorders, and 
cancer are still the highest mortality in both 
developing and developed countries, with a 
mortality rate of 15% in Southeast Asia, including 
Indonesia. 

Dahlia & Hasnawati (2014) explained that free 
radicals are reactive in the body and inhibited by 
antioxidant compounds. High concentrations of 
free radicals can cause cell structure to become 
damaged, causing oxidative stress (Arnanda & 
Nuwarda, 2019). According to Sinaga (2016), the 
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process of respiration from the body contributes to 
several free radicals. The inhaled oxygen produces 
energy in ATP and has reactive oxygen species 
(ROS). If it is not controlled, it can cause damage. 
Free radicals can also be generated from outside the 
body, such as air pollutants, alcohol, cigarettes, and 
ultraviolet radiation (Khaira, 2010). 

Research on A. occidentale plants has been 
widely carried out, including the leaves reported 
that the Inhibition Concentration value of 50% or 
IC50 against antioxidant activity shows high 
antioxidant activity (Kusumowati, 2011). In the 
stem bark of A. Occidentale, in a study conducted by 
Carolus et al. (2014), there are flavonoid 
compounds. Tangkuman et al. (2017) reported that 
on the stem bark of A. occidentale, phenolic 
compounds such as gallic acid are thought to have 
antibacterial activity in thrush sufferers with the 
largest inhibition zone of 15.5 mm. Anwar (2017) 
reported that A. occidentale fruit extract with ethanol 
and n-hexane solvents had IC50 values of 3.61 and 
12.52 μg/mL. Yati et al. (2017) explained that 
antioxidant activity is related to bioactive 
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compounds such as flavonoids, tannins, alkaloids, 
terpenoids and steroids, and saponin compounds 
that can act as antioxidants.  

The lack of information regarding the benefits 
of A. occidentale stem bark as an antioxidant requires 
scientific research. So in this study, the stem bark 
extraction of A. occidentale was carried out with n-
hexane, ethyl acetate, and methanol as solvent. Each 
extract was tested for antioxidant activity using the 
DPPH method. The most active extract was 
characterized using LC-MS/MS. 
Methods 

Materials 
The stem bark of A. occidentale, n-hexane 

(C6H14) (Technical grade), ethyl acetate (C4H8O2) 
(Technical grade), methanol (CH3OH) (Merck), 
DPPH (Sigma-Aldrich), vitamin C (Sigma-Aldrich), 
distilled water, acetonitrile LC-MS grade (Merck). 

Sample preparation  
The stem bark of A. occidentale was obtained 

from Tarogong Village, Labuan Banten. Simplicia 
is made from fresh A. occidentale stems, taken from 
the main stem bark and branches as 6 kg. The stem 
bark of A. occidentale is then sorted and cleaned 
using running water, then the stem bark of A. 
occidentale is cut into small pieces and dried in the 
sun covered with a black cloth to obtain dry 
simplicia. The dry simplicia is mashed until 840 g 
of dry powder is obtained. 
Extraction of A. Occidentale 

Extraction was carried out using a gradient or 
stratified maceration method (n-hexane, ethyl 
acetate, and methanol solvents were used). A total 
of 840 g of A. occidentale stem bark Simplicia 
powder was put into the macerator, after which it 
was soaked using the first solvent (n-hexane) until 
the solvent limit was approximately 2 cm above the 
simplicia. The macerate is filtered and separated 
from the residue. The residue is extracted again with 
a second solvent (ethyl acetate) in the same manner. 
The residue from the ethyl acetate bath was soaked 
again with methanol. The macerate n-hexane, ethyl 
acetate, and methanol were concentrated using a 
rotary vacuum evaporator to separate the solvents 
used. 

Antioxidant activity test  
The procedure for testing the antioxidant stem 

bark of A. occidentale follows the process from 
Molyneux (2004) and is modified:  

DPPH optimum wavelength measurement 
The 0.002% DPPH solution was prepared and 

stored at room temperature, and protected from 
sunlight. A total of 5 mL of 0.002% DPPH solution 
was put into the cuvette using a pipette. The 
solution was measured at a 400-800 nm wavelength 
using a UV-Vis spectrophotometer. 

Measurement of antioxidant activity 
Samples were made of solutions at 

concentrations of 1000, 800, 600, 400, 200, and 
100 ppm from extracts of n-hexane, ethyl acetate, 
and methanol from the stem bark of A. occidentale. 
Each solution was piped into a 2 mL cuvette, and 2 
mL of 0.002% DPPH solution was added. Incubate 
in a dark room for approximately 30 minutes at 
room temperature, measure the absorbance at the 
optimum wavelength. The positive control used 
vitamin C, and the blank/negative control used 
methanol. The data were analyzed with the IC50 
value; the IC50 value indicated the concentration 
required for DPPH free radical scavenging as much 
as 50%. The IC50 value is obtained by calculating 
the percent of inhibitory activity with the formula 
(1): 

 %𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 = ௔௕௦ ௕௟௔௡௞௢ି௔௕௦ ௦௔௠௣௟௘௔௕௦ ௕௟௔௡௞௢  𝑥 100%    (1) 
Based on equation (1), a linear regression curve is 
made, with the axis (x) as concentration and the axis 
(y) representing the percent inhibition. 

Profiling the active component of stem bark of A. 
Occidentale extract using LC-MS/MS 

Profiling of secondary metabolite components 
in ethyl acetate extract A. occidentale followed the 
procedure of Rudiana et al. (2019), which has been 
modified. The most active extract was dissolved in 
methanol and then analyzed using LC-MS/MS. A 
microsyringe injected the sample solution as much 
as 5 μL into the stationary phase (column C18). The 
Quadrupole Time-of-Flight (QTOF) mass 
spectrometer was linked to an LC and used a 
positive ionization source (positive ESI). The 
capillary temperature of the Quadrupole Time-of-
Flight (QTOF) system is set to 120 °C. The mobile 
phase flow rate (acetonitrile: methanol) is adjusted 
to 0.3 mL/minute. Chromatograms were analyzed 
using MassLynx software to obtain molecular 
formulas, retention times, measured mass, and 
calculated mass. Data interpretation is carried out 
using the mass bank website for the name and 
chemical structure of the sample. I was writing 
chemical structures using Chemdraw Ultra software 
version 12.0. 

Results and Discussion 

Preparation and extraction 
The extraction was performed using graded 

maceration/gradian with three different solvents (n-
hexane is non-polar, ethyl acetate is semi-polar, and 
methanol is polar). The maceration method was 
chosen so that compounds that could not withstand 
heating were not damaged (Soleha, 2018). 
According to Sogandi et al. (2019), the maceration 
method makes it possible to dissolve chemical 
compounds with the same degree of polarity. N-
hexane, ethyl acetate, and methanol are evaporated 
using a rotary evaporator (RE 2010) at a 
temperature of 40-45 °C at a speed of 120 rpm 
below the boiling point of the solvent so that the 
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substances contained in the sample are not damaged 
by high temperatures (Damayanti & Fitriana, 
2012). Table 1 shows the rendement of A. 
occidentale stem bark extract. 

 
Table 1. The yield of A. occidentale extract 

Extract Yield (%) 

n-hexane 0.71
Ethyl Acetate 5.48 

Methanol 23.96  
Hasnaeni et al. (2019) explained that the yield 

value shows that the solvent attracts many 
compounds. Methanol solvent has the highest yield 
compared to both n-hexane and ethyl acetate 
solvents. Methanol is a solvent that has a hydroxyl 
group (-OH) which is polar, and a methyl group (-
CH3), which is non-polar so that it can extract more 
bioactive components than other solvents 
(Romadanu et al., 2014). In addition, in the stem 
bark of A. Occidentale, there are many polar 
compounds such as polyphenols (flavonoids, 
tannins, alkaloids, and so on). Ethyl acetate has a 
methoxy group; this group can form a hydrogen 
bond with the compounds in the sample. The 
hydrogen bonds formed in the ethyl acetate solvent 
are no more potent than the methanol solvent, 
which has hydroxyl and methyl groups so that the 
yield produced in ethyl acetate solvent is less. In the 
n-hexane solvent, the yield value is low because the 
non-polar bioactive compounds such as terpenoids, 
waxes, color pigments, sterols, and alkaloids in the 
stem bark of A. occidentale are few. Pratiwi et al. 
(2016) stated that n-hexane and ethyl acetate 
solvents could attract fewer secondary metabolites in 
the sample than the sympathetic weight of 1.650 g 
of n-hexane solvent has a yield weight of 0.32% and 
ethyl acetate of 5.94%, while the ethanol solvent has 
a weight. The highest yield was 17.58%. This is 
supported by Priandi et al. (2019) methanol solvent 
dissolves many polar and non-polar compounds in 
the extract of A. occidentale stem bark with an 
extract yield of 23.51%. 

Antioxidant activity 
Antioxidant testing of A. occidentale stem bark 

samples was carried out with DPPH solution. 
DPPH is a stable free radical with a high enough 
sensitivity to samples with low concentrations 
(Maesaroh et al., 2018; Romadanu et al., 2014). 
The principle of measuring the antioxidant activity 
by DPPH is based on the reduction-oxidation 
reaction. The color change from yellow to dark 
purple in the DPPH solution occurs due to a 
reaction between DPPH and the bioactive 
components of the sample, one of which is an 
antioxidant compound (Nurfadillah et al., 2016). 
Measurement of antioxidant activity using UV-Vis 
spectrophotometer data obtained in the form of 
absorbance. The antioxidant properties of A. 
occidentale stem bark extract in n-hexane, ethyl 

acetate, and methanol solvents based on the IC50 
value can be seen in Table 2. 

Antioxidant activity with powerful properties, 
namely methanol extract with IC50 value of 47.13 
ppm, the antioxidant activity of ethyl acetate extract 
was weaker than methanol extract and more potent 
than n-hexane extract with IC50 value of 163.92 
ppm. The n-hexane extract had an IC50 value of 
501.72 ppm. A low IC50 value indicates high free 
radical inhibition, meaning that the sample's ability 
to reduce DPPH radicals is getting bigger (Notariza 
& Krisnamurti, 2019; Nurfadillah et a.l, 2016; 
Maesaroh et al., 2018; Romadanu et al., 2014). The 
following is a graph of the intensity of the 
antioxidant power of the sample: 
 

Table 2. Antioxidant activity from A. occidantela 
extract 

Extract IC50 

n-hexane 501.72 
Ethyl Acetate 163.92 

Methanol 47.13 
Vitamin C 1.81  
Antioxidant activity is related to secondary 

metabolites of flavonoids, alkaloids, tannins, 
steroids, terpenoids, saponins which can act as 
antioxidants. The difference in IC50 values between 
the three solvents is because each solvent attracts 
chemical compounds with different polarities. 
Methanol solvent has the lowest IC50 value. It is 
thought that polar chemical compounds act as high 
amounts of antioxidants such as flavonoids, tannins, 
and polyphenols. Arifin & Ibrahim (2018) stated 
that secondary metabolite compounds of the 
flavonoid group have free radical scavenging activity 
because of the ability to pass through their free 
hydroxyl groups and depend on the configuration 
of the hydroxyl group in the core structure. 
Malangngi et al. (2012) explained that tannins have 
antioxidant activity because they are composed of 
polyphenol compounds as free radical scavengers. 

Characterization of the most active extracts using 
LC-MS/MS 

The compounds contained in methanol extract 
were identified using LC-MS/MS. 20 peaks were 
identified at a retention time of 0.80; 1.30; 2.38; 
2.99; 3.24; 3.83; 4.53; 5.04; 6.36; 7.34; 7.85; 9.30; 
10.48; 11.01; 11.48; 11.81; 12.30; 12.73; 14.27 
and 14.84. Only 2 peaks were detected (1.30 and 
3.24); the other 18 peaks were unknown. Two 
compounds at the retention times of 1.30 and 3.24 
were epigallocatechin and epigallocatechin gallate. 
The epigallocatechin and epigallocatechin gallate 
compounds are included in the flavonoid group 
with activity as antioxidants and anti-inflammatory 
(Leslie & Gunawan, 2019). Flavonoids can donate 
hydrogen atoms to free radicals through a 
neutralization reaction to reduce free radicals 
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Figure 2. The chemical structure of epigallocatechin and 
epigallocarechin gallate 

 

(Handayani et al., 2014). The epigallocatechin 
compound has been isolated from the same family 
as A. occidentale, namely in Spondias mombin, the 
epigallocatechin and epigallocatechin gallate 

compounds have better antioxidant activity. They 
are higher in vitamins C and E (Nailufa & Najih, 
2020).

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Narmada et al. (2020) stated that 
epigallocatechin and epigallocatechin gallate 
compounds are found in tea plants (Camellia 
sinensis) and have extreme antioxidant activity with 
an IC50 value 36.71 μg/mL. Sang et al. (2002) 
explained that epigallocatechin and epigallocatechin 
gallate compounds donate their hydrogen atoms to 
DPPH free radicals to reduce free radicals. 

Conclusion 
The methanol extract of A. occidentale stem 

bark has extreme antioxidant activity with an IC50 
value of 47.13 ppm. LCMS/MS analysis of 
methanol extract contains epigallocatechin and 
epigallocatechin gallate compounds.  
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