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Abstract

This study evaluated the effectiveness of various ethanol concentrations
(50%, 70%, and 96%) in extracting bioactive compounds from cashew leaves
(Anacardium occidentale). Parameters analyzed included total phenolics, total
flavonoids, and antioxidant activity using the DPPH and H20: methods.
The results showed that the 70% ethanol extract produced the highest total
phenolic and flavonoid content as well as significant antioxidant activity
compared to other ethanol concentrations. This study offers practical
insights for pharmaceutical, cosmetic, and nutraceutical industries in
selecting the optimal solvents for cashew leaf extraction. Additionally, the
analysis showed that the 70% ethanol extract offered an optimal balance
between extraction efficiency and antioxidant activity, making it the most
efficient solvent for commercial use.

Keywords: Anacardium occidentale, total phenolics, total flavonoids, antioxidant
activity, ethanol extraction

Introduction

The pharmaceutical and natural medicine
industry relies heavily on the quality of extracts
produced from herbal ingredients!ll. This
extract contains various bioactive compounds
such as phenolics, flavonoids and antioxidants
which have significant health benefits. The
quality of this extract is greatly influenced by
the type of solvent used in the extraction
process [2. Therefore, research that focuses on
the effect of solvents on the quality of herbal
medicine extracts is very important for this
industry.

Several studies have compared various solvents
for the extraction of phenolic compounds,
flavonoids, and antioxidants. The results show
that aqueous ethanol is an effective solvent. For
research on the hairy roots of
Scutellaria baicalensis showed that aqueous

example,

ethanol extract had the highest total phenolic
content, total flavonoid content and antioxidant
activity compared with other solvents 1Bl. Other
research on winemaking has also shown that
aqueous ethanol is effective in extracting
flavonoids, = phenolics and  antioxidant
compounds . Research on Opuntia stricta fruit
found that aqueous ethanol is one of the most
effective solvents for the extraction of phenolic
and flavonoid compounds as well as
antioxidant activity 5. The main reasons for the
widespread use of ethanol in extraction are that
it is realtively non-toxic compared to other
solvents such as acetone and methanol, readily
available, and applicable in various extraction
methods (6} 7],

Apart from the solvent used, the phenolic
content, flavonoids and antioxidant activity are
also influenced by the plant species used as raw
materials. Each plant species has a unique
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chemical composition that influences its
phenolic and flavonoid profile and antioxidant
activity I8l For example, research shows that the
phenolic content and antioxidant activity of
Scutellaria baicalensis, Boletus edulis, and Opuntia
stricta vary greatly depending on the species.
This variation is caused by genetic differences
and the specific metabolism of each species
which results in different bioactive compound
profilesll.

Cashew leaves (Anacardium occidentale) are one
of the herbal plant species listed in the
Indonesian herbal pharmacopoeia (herbal no.
36, FHI) with quality standards through
physical properties and total flavonoids of at
least 46 mg rutin equivalent per gram of
extractl?l. The selection of cashew leaves for
this research was based on its high content of
bioactive compounds, such as phenolics and
flavonoids, which have the potential to act as
natural antioxidants. Previous research shows
that cashew leaf extract has significant
antioxidant activity, is able to ward off free
radicals, and reduces the risk of chronic
diseases such as cancer and cardiovascular
disease M. The flavonoids in cashew leaves
have also been shown to have biological
activities such as antidiabetic, anticycling, and
antibacterial.[2l.

Basically, cashew nuts are just one of
Indonesian herbal commodities whose quality
is tested through total flavonoids 1. Of the 253
monographs (127 types of Indonesian herbal
plants)
monographs (58 plants) whose quantitative
bioactive testing is standardized using this
parameter. However, in this document, each
commodity has a different reference standard.
For example, standard flavonoids in the form of
apigenin are used for Apium graveolens leaves,
quercetin for Moringa oleifera leaves and
Carthamus tinctorius flowers, and rutin for
Chromolaena odorata leaves and Anacardium
occidentale. Although the use of these standards
indicates the activity of the main compounds in

recorded, there are only 116

each plant, there are weaknesses in its
implementation. The use of different reference
standards causes difficulties in comparing total

phenolics from one plant to another. Therefore,
in this research two standards are used, and a
conversion formula will be made from one
standard to another. The same thing will also
be done for the total phenolic parameters. The
majority of studies on total phenolics and all
analyzes in  the Indonesian  Herbal
Pharmacopoeia used gallic acid as a standard,
while several other studies used catechins as a
standard 131,

The majority of research on total phenolics and
total flavonoids is always related to antioxidant
activity which is usually measured through
DPPH reduction. However, many reports show
that DPPH cannot interpret the situation in the
body because these radicals do not exist in the
bodyt4i15k16l, - Therefore, antioxidant research
with H20:2 is considered more relevant because
the hydroxyl radicals (HO-) produced are
closely related to reactive oxygen species (ROS)
in the human body. [17]In the final part of this
research, comparative data between H:0: and
DPPH as well as the possibility of data
conversion between the antioxidant activity of
DPPH and the antioxidant H:0: will be
presented.

Experimental

Materials

Simplisia cashew leaves were obtained from
suppliers in Semarang. The chemicals used
have pro analytical grade from Sigma Aldrich,
including AICIs, DPPH, CHsCOONa, rutin,
quercetin, catechin, and gallic acid. Ascorbic
acid, Folin-Ciocalteau, H202, phosphate buffer
pH 7.4, chloroform, HCl, Na2COs, FeCls, CHCls,
and Mg.

Equipment/Instruments

The equipment used includes analytical scales
(Ohaus 221g/0.0001 g), evaporator (RE100-Pro),
UV-Vis spectrophotometer (Genesys 10S UV-
Vis), 200 pg and 1000 pg micropipettes
(BioRad), grinder blender (MKS- ML500).
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Methods

Preparation and Characterization of Extract
Physical Properties

A total of 50 grams of simplicia powder was
macerated using 50%, 70% and 96% ethanol
solvent with a simplicia to solvent ratio (1:5).
The solvent was changed every 24 hours five
times. The resulting filtrate was evaporated
using a rotary evaporator at a temperature of
60° C. The extract obtained was then weighed
physical properties were
characterized!’l.

and its

Phytochemical Screening

Phytochemical screening was carried out
according to the method described. 181 The
analysis included tests for phenolics, steroids,
saponins, quinones, flavonoids and tannins.

Total Phenolic Analysis

Quantitative analysis of total phenolics. The
total phenolics of the three samples were
analyzed using the Folin-Ciocalteu reagent
method with several modifications 9. The
standards used were catechin and gallic acid
(30-70 ppm) and extract (500 ppm). A total of
0.5 mL of sample was added with 2.5 mL of
10% Folin-Ciocalteu reagent and incubated for
5 minutes. Then, 1 mL of 7,5% Na2COs was
added and incubated again for 30 minutes. The
absorbance of each solution was measured
using a UV-Vis spectrophotometer at 740 nm
for catechin and 765 nm for gallic acid. Results
were expressed as mg catechin equivalent to
grams of extract (mg CAE/g) and mg gallic acid
equivalent to grams of extract (mg GAE/g).

How to convert total phenolics (mg GAE/g) to
(mg CAE/g). The concentrations of gallic acid
and catechin in the five samples were
calculated at the same absorbance values (0.2;
0.4, 0.6; 0.8; 1) *. Next, a graph was made
between the concentrations of catechin (x) and
gallic acid (y) at various equivalent absorbance
values until an equation was obtained. From
this equation, the x value (mg CAE/mg) is
converted through the known y value (mg
GAE/mg), and vice versa.

* Additional eucalyptus and guava data were
obtained from one research team to improve
the accuracy of the calculation analysis.

TPC suitability analysis of laboratory results
and calculations. The correspondence between
TPC laboratory results and calculation results
was tested using the Bland-Altman test and
Paired t-test.

Total Flavonoid Analysis

Quantitative analysis of total flavonoids. The
total flavonoids of the three samples were
analyzed using the AICls method with several
modifications 2. The standards used are
quercetin and rutin (2-10 ppm) and extract
(3000 ppm). A total of 1 mL of sample was
added with 3 mL of methanol pa and 0.2 ml of
10% AICls. Then added 0.2 ml CH3COONa 1 M
and distilled water to the limit. The solution
was incubated for 30 minutes, and absorbance
UV-Vis
spectrophotometer at 420 nm for quercetin and
438 nm for rutin. Results were expressed as mg
quercetin equivalent to grams of extract (mg
QE/g) and mg rutin equivalent to grams of

was measured using a

extract (mg RE/g).

How to convert total flavonoids (mg QE/g) to
(mg RE/g). Total flavonoid equivalents of rutin
(x) and quercetin (y) of the five extracts were
graphed to obtain equation®*. From this
equation, the x value (mg RE/mg) can be
converted via the known y value (mg QE/mg),
and vice versa.

* Additional eucalyptus and guava data were
obtained from one research team to improve
the accuracy of the calculation analysis.

TFC suitability analysis of laboratory results
and calculations. The correspondence between
TEC laboratory results and calculation results
was tested using the Bland-Altman test and
Paired t-test.

Antioxidant Activity Analysis

Analysis of DPPH antioxidant activity.
Antioxidant activity was determined using the
DPPH assay with several modifications 12!l. The
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test was carried out using quercetin (1-5 ppm)
as a positive control and extract (5-25 ppm). A
total of 1 ml of sample was added with 3 mL of
40 ppm DPPH and incubated for 30 minutes.
Next, absorbance was measured using a UV-Vis
spectrophotometer at 517 nm.

Analysis of H:0: Antioxidant Activity.
Antioxidant activity was determined using the
H20: test 1. A total of 2 mL of extract or
ascorbic acid (5-25 ppm) was added with 4 mL
of 20 mM Hx0O: solution in phosphate buffer
(pH 7.4). The solution was macerated for 10
minutes and absorbance was measured using a
UV-Vis spectrophotometer at 227 nm against a
phosphate buffer blank.

How to convert ICse DPPH (ppm) to ICso H20:.
ICs0 DPPH (x) with ICs0 H20z2 (y) the six extracts
are graphed to obtain the equation®. From this
equation, the value of x (ICso DPPH) can be
known through the value of y (ICs0 H202) which
was previously known, and vice versa.

*Data for the six extracts was obtained from one
research team to increase the accuracy of the
calculation analysis.

Analysis of suitability of ICso laboratory
results and calculations. Correspondence
between ICso laboratory results and calculation
results was carried out using the Bland-Altman
test and Paired t-test.

Results and Discussion

Results of Extract Preparation and
Phytochemical Screening

Extraction of cashew leaf samples (Anacardium
occidentale) using the maceration method with
three types of solvents, namely 50%, 70% and
96% ethanol, produces physical properties and
yields that are in accordance with those listed
in the Indonesian Herbal Pharmacopoeia (FHI).
The three ethanol extracts also produced good
yields because they exceeded the FHI standard,
namely a minimum of 7.8% (Table 1).

Table 1. Results of extraction and phytochemical screening of simplicia and cashew leaf extract

Parameter Extract 50% Extract 70% Extract 96% FHI
Yield (%) 12,13 9.49 8.4 7.8
Water content (%) 10.66 8.38 12.06 19
Physical Properties
Aroma No smell No smell No smell No smell
Texture Thick Thick Thick Thick
Color Chocolate Dark chocolate Blackish green Tanned
Phytochemical screening Notes
Phenolics + + Blackish blue
Steroids - + Green-blue
Saponin + + 2 cm of foam for
10 minutes
Quinones + + Redness
Flavonoids + + Yellow
Tannin + + Black

FHI: Indonesian Herbal Pharmacopoeia
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Figure 1. Calibration curve of a) catechin standard, b) gallic acid standard

Table 2. Results of Total Phenolics of Cashew Leaf Extract

TPC
Solvent

mg CE/g extract mg GAE/g extract
Ethanol 50% 101.16 £ 1.189 101.13 +0.786
Ethanol 70% 126.17 £ 0.925 126.31 £ 0.786
Ethanol 96% 116.39 £ 0.793 115.76 + 0.262

TPC: Total Phenolic Compound, mg CE/g extract: milligram Catechin Equivalent per gram extract, mg
GAE/g extract: milligram Gallic Acid Equivalent per gram extract

The order of yield obtained by the three
extracts was 50% ethanol extract > 70% ethanol
> 96% ethanol, which means that the lower the
ethanol concentration used, the higher the
extraction yield obtained. This indicates that a
more polar solvent produces a higher extract
yield, possibly due to the high content of
primary metabolites such as protein and
carbohydrates which are also extracted, thus
increasing the yield obtained (I Simplicia and
the three ethanol extracts of cashew leaves
(Anacardium occidentale) showed positive results
for six types of phytochemicals, except for the
50% ethanol extract which did not show the
presence of steroid compounds. This shows
that both simplicia and 50%, 70% and 96%
ethanol extracts of cashew leaves contain
phenolic and flavonoid compounds.

Determination of Total Phenolic Content

Phenol is a secondary metabolite in plants that
has antioxidant activity by reducing free
radicals using hydroxyl groups. Analysis of
total phenolic content in three extracts using

Folin-Ciocalteu reagent was carried out with
two standards: catechin and gallic acid. The aim
of using these two standards was to compare
the total phenolic content of these three extract
samples with other samples in the literature.
The total phenolic content was obtained from a
calibration curve with the equation
y=0.0107x+0.0293 (R?=0.9902) at a wavelength of
740 nm for catechin, and y=0.0108x+0.0209
(R?=0.9945) at a wavelength of 765 nm for gallic
acid (Figure 1).

Ethanol 70% was the most effective solvent for
extracting phenolics from cashew leaves (Table
2). This can be attributed to the ideal balance
between ethanol and water that increases the
solubility and optimal extraction of phenolics.
Meanwhile, 50% ethanol was less effective,
possibly because the higher water content
reduced extraction efficiency. The 96% ethanol
solvent was also effective, but slightly less so
than 70% ethanol, indicating that a small
amount of water in the solvent may aid in the
extraction process. These results are in line with
studies showing that

several ethanol
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concentrations of around 70% are generally
optimal for extracting phenolics from various
types of plant materials. 70% ethanol increases
extraction efficiency because it can balance the
polarity of water and ethanol, thereby
maximizing the release of phenolic compounds
from the plant matrix [ [24 25 26, Higher or
lower concentrations of ethanol may be less
effective because they cannot properly extract
phenolic compounds from plant tissue or cause
loss of compounds due to evaporation or
degradation at high concentrations.

We have created a conversion formula based on
the standard concentration of gallic acid (y)
with the concentration of catechin (x) of some
of the same absorbance values (Figure 2). This
equation was built to predict the price of total
phenolic equivalents of catechin (mg CE/g
extract) using the total phenolic equivalents of
gallic acid (mg GAE/g extract) which had been
known previously and vice versa.

100
g 80
S5
g 0
%5 40
S g 20
(@]
0
20 0

Based on the equation y=0.9848x-0.3551 with a
correlation coefficient of 1 (Figure 2), the total
price of phenolic equivalents of gallic acid (y)
can be converted into catechin equivalents (x)
well. A comparison of the total price of catechin
equivalent phenolics both from the laboratory
and those obtained from calculations can be
seen in Table 3. Based on the Bland-Altman
analysis , it is known that the two sets of
catechin equivalent TPC data, namely
laboratory results and conversion calculation
results, have an average difference of 0.5401
with the limit The upper limit is 7.423 and the
lower limit is -6.342, which means that there is
no significant and consistent bias in these two
data. Based on the Paired t-test, it is known that
the calculated t value is (0.344) < t table (2.776)
which shows that Ho is accepted and means
that there is no significant difference between
the total phenolic equivalents of catechin from
the laboratory results and the conversion
calculation results.

y =0.9848x - 0.3551

Rf=1

100 150

Catechin concentration

Figure 2. Relationship between gallic acid vs catechin concentrations at various absorbance values

Table 3. Comparison of laboratory and calculated catechin TPC

Sample TPC Gallic acid TPC Catechin TPC Catechin Difference
equivalent equivalents equivalents
(laboratory) (laboratory) (calculation)
Ethanolate 50% 101.13 101.16 103.051 -1.89
Ethanolate 70% 126.31 126.17 128.620 -2.45
Ethanolate 96% 115.76 116,39 117.907 -1,52
Eucalyptus 207.41 215.27 210.972 429
Cashew 186.45 193.95 189.688 4.26

Note: TPC (Total Phenolic Content), additional data for eucalyptus and cashew nuts obtained from a
research team to increase the accuracy of the calculation analysis
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Table 4. Application of conversion equations to total phenolics in other studies

Literature Sample TPC (mg GAE/g extract)y TPC (mg CE/g Order
* extract) *
[21] Leucas cephalotes 164.96 167.87 1
[27] Zanthoxylum armatum  137.72 140.21 3
[28] Garcinia forbesi 127.83 130.16 4
[29] Corrylus avellana 153.27 156 2
[30] Vigna angularis 87.98 89.7 5
[31] Lens culinaris 66.61 68 6

* Bold print is the converted TPC, TPC (GAE): Total phenolic equivalents of gallic acid, TFC (CE):

Total phenolic equivalents of catechins

QD

1
0.8

0.6 1 y=0.049x + 0.0169
0.4 R? = 0.991 e

0.2
0

Absorbnace

0 5 10 15

Routine concentration (ppm)

0.8 | y=0.0695x + 0.0184
0.6 R%=0.9957

0.4
0.2

Absorbnace

0 5 10 15
Quercetin concentration (ppm)

Figure 3. Calibration curve of a) rutin standard, b) quercetin standard

This finding has been applied to several total
phenolic results from other researchers who
only used one standard, either gallic acid or
catechin, so that total phenolics cannot be
compared between one sample and another
sample using a different standard (table 4).
From the results of this study, researchers have
succeeded in ranking the total phenolic content
of the six samples obtained from the literature.

Determination of Total Flavonoid Content

Flavonoids are secondary metabolites that have
antioxidant activity depending on the amount
and position of free OH. Analysis of total
flavonoid content was carried out using
standards in the form of quercetin and rutin
because both are often reported as reference
standards in the analysis of total flavonoids.
[32]The total flavonoid content was obtained
from a calibration curve with the equation

y=0.049x+0.0169 at a wavelength of 420 nm for
rutin and y=0 .0695x+0.0184 at a wavelength of
438 nm for quercetin. The x-axis shows the
absorbance and the y-axis shows the
concentration of the standard solution (ug/mL)
equivalent to mg RE/g extract and mg QE/g

extract (Figure 3).

Table 5 shows that the 70% ethanolic extract
obtained the highest yield, followed by the 96%
ethanolic extract, and the lowest was the 50%
ethanolic extract. This result is higher than the
total flavonoids of cashew leaf extract with 96%
ethanol solvent listed in the Indonesian Herbal
Pharmacopoeia, which is a minimum of 4.6%
against rutin standards. The high total
flavonoids in the 70% ethanol extract compared
to the 50% and 96% ethanolic extracts can be
attributed to the ideal balance between ethanol
and water in dissolving flavonoids optimally.
These results are in accordance with several
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studies showing that an ethanol concentration
of around 70%

extracting flavonoids from various types of

is generally optimal for

plant material 221,

We have created a conversion formula based on
the equation of between the
concentrations rutin and quercetin at several
absorbance values which are equivalent to the

results

graph presented in Figure 6. This equation is
intended to predict the price of total flavonoid
equivalents rutin (mg RE/g extract) using total

flavonoid equivalents of quercetin (mg QE/g
extract) are known.

In contrast to the total phenolic conversion
results which show a small difference between
the total phenolic equivalents of catechins from
laboratory results and calculation results, based
on the equation y=0.7043x-0.0105, the total
flavonoid equivalents from rutin laboratory
results and calculation results show large
differences (Table 6). This is thought to be
because each extract has
flavonoid content.

a non-uniform

Table 5. Results of Total Flavonoids from Cashew Leaf Extract

TFC
Solvent
mg RE/g mg QFE/g
Ethanol 50% 40.82 +0.289 24.27 +0.712
Ethanol 70% 52.08 +0.433 30.39 + 0.068
Ethanol 96% 50.07 + 1.539 28.01+0.577

TFC: Total Flavonoid Compound, mg RE/g extract: milligram Rutin Equivalent per gram extract, mg
QE/g extract: milligram Quercetin Equivalent per gram extract

15

10

Quercetin
concentration (ppm)
w1

[ ]

10

20 30

Routine concentration (ppm)

Figure 4. Relationship between concentrations of quercetin vs. rutin at various equivalent absorbance

values

Table 6. Comparison of rutin TFC laboratory results and calculations

Sample Quercetin Rutin Quercetin Difference
equivalent TFC  equivalent TFC  equivalent TFC
(laboratory) (laboratory) (calculation)

Ethanolate 50% 24.273 40.823 34.479 6.344
Ethanolate 70% 30.388 52.082 43.161 8.920
Ethanolate 96% 28.014 50.075 39.790 10.284
Eucalyptus 15.875 29.908 22.555 7.352
Cashew 13.625 25.47 19.360 6.109

TFC: Total Flavonoid Compound, TFC quercetin (mg QE/g extract), TFC rutin (mg RE/g extract)
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Figure 5. Relationship between total flavonoid equivalents of quercetin vs total flavonoid equivalents

rutin

Table 7. Comparison of rutin TFC laboratory results and calculations

Sample Quercetin Rutin equivalent Rutin equivalent Difference
equivalent TFC  TFC (laboratory) TFC (calculation)
(Iaboratory)

Ethanolate 50% 24.273 40.823 42.6333 -1.810
Ethanolate 70% 30.388 52.082 52.484 -0.402
Ethanolate 96% 28.014 50.075 48.659 1.416
Eucalyptus 15.875 29.908 29.106 0.802
Cashew 13.625 25.47 25.481 0.011

TFC: Total Flavonoid Compound, TFC quercetin (mg QE/g extract), TFC rutin (mg RE/g extract),
additional data on eucalyptus and cashew nuts were obtained from one research team to improve the

accuracy of the calculation analysis

Furthermore, we made a relationship between
the price of total flavonoid equivalents of
quercetin and the price of total flavonoid
equivalents rutin (Figure 5). This graph will
then be used to determine total flavonoids from
mg QE/g extract to mg RE/g extract, or vice
versa.

Based on the equation y=0.6208x — 2.1938 with a
correlation coefficient of 0.9946, the total price
of flavonoid equivalents of quercetin (y) can be
converted into rutin equivalents (x) and vice
versa. The results of a comparison of the total
prices of rutin flavonoid equivalents, both from
the laboratory and calculations, can be seen in
(Table 7).

Bland-Altman analysis , it is known that the two
TFC data sets, namely
laboratory results and conversion calculation
results, have an average difference of -0.0011
with an upper limit of 2.417 and a lower limit of
-2.419, which means that these two data do not
have significant bias and consistent. Based on
the Paired t-test , it is known that the calculated t
value is (0.00192) < t table (2.776) which shows
that Ho is accepted and means that there is no
significant ~ difference the total
flavonoid equivalents of rutin laboratory results
and the results of conversion calculations. This
finding has been applied to several total
flavonoid results from other researchers who

rutin equivalent

between

used only one standard, either rutin or

124
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quercetin, which prevented direct comparison
of total flavonoids between one sample and
another sample that used different standard
(table 8).

H:0: Antioxidant Activity Test

This research used two different methods,
namely the DPPH and H20: methods to
determine the antioxidant activity of cashew
leaf extract. The ICso results of the three extracts
obtained from both methods show that the ICso
results from the DPPH method tend to be lower
than the ICso from the H202 method. This shows
that the DPPH method is more sensitive in
evaluating the antioxidant activity of these
three samples 637, Comparison of antioxidant
activity using DPPH and H20: is presented in
table 9.

The three samples using both the DPPH and
H202 methods show that the higher the sample
concentration, the higher its ability to ward off
free radicals (Figure 6). Based on the %
inhibition, both methods have the same order
of results, namely 70% ethanol extract has the
highest  radical at
concentrations between 5 ug/mL to 25 pg/mL,
followed by 96% and 50%
ethanolate is in the lowest position. However,
the three extracts have very strong antioxidant
activity because they have an ICso < 50 ppm.
According to ¥ The smaller the ICso, the
stronger the antioxidant activity, where ICso <
50 ppm means very active, ICs 50-100 ppm
means active, ICs0 101-250 ppm means medium,
and ICs0250-500 ppm means inactive.

scavenging  activity

ethanolate,

Table 8. Application of conversion equations to total flavonoids in other studies

Literature Sample TFC (mg QE/g TFC (mg RE/g Order
extract) * extract) *
[21] Leucas cephalotes 36.95 63,054 2
[27] Zanthoxylum armatum 76.58 126.89 1
[28] Garcinia forbesii 35.97 61,475 3
[33] Epilobium angustifolium 34,309 58.8 4
[34] Ximenia americana 4.4 10.64 6
[35] Buckwheat 12,215 23,21 5

*Bold print is the conversion result, TFC (QE): total flavonoid equivalent to quercetin, TFC (RE): total

flavonoid equivalent rutin

Table 9. Antioxidant activity of cashew extract

ICso (ppm)
Solvent
DPPH H:0:
Ethanol 50% 16.54 27.47
Ethanol 70% 14.31 25.14
Ethanol 96% 15.92 26.13
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Figure 7. Relationship between IC50 DPPH vs IC50 H20: values

As with total phenolics and flavonoids,
researchers also made a conversion formula
from the relationship between the ICs0 H20O2
value (y) and the ICso DPPH value (x) to predict
the ICso H202 using the known or known ICso
DPPH. instead it uses six data sets obtained
from one research team (Figure 7).

Based on the equation y = 0.8874x - 2.5219 with
a correlation coefficient of 0.9707, the
comparison of the ICso H20:2 laboratory results
with the calculated ICso H2O2 results has a very
large difference (Table 10). Based on the Bland-
Altman analysis, it is known that the two sets of
ICs0 H202 data, namely laboratory results and
conversion calculation results, have an average

difference of 14.933 which is between the upper
limit of 15.24 and the lower limit of 14.17,
which means that these two data are consistent.
However, it has a significant bias, which shows
that the laboratory ICso value is generally
around 14,933 units higher than the calculated
ICso0 value. Based on the Paired t-test, it is known
that the calculated t value is (66,384) > t table
(4.303) which shows that Ho is rejected and
means that there is a significant difference
between ICso H20: laboratory results and ICso
H20zresults from conversion calculations.
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Table 10. Comparison of ICsolaboratory results and calculations

Sample ICso DPPH I1Cs0 H20: ICs0 H202 Difference
(Iaboratory) (Iaboratory) (calculation)
Ethanolate 50% 16.54 27.47 12.1563 15.314
Ethanolate 70% 14.31 25.14 10.1774 14,963
Ethanolate 96% 15.92 26.13 11.6061 14,524
Therefore, the ICso results of the DPPH and Conclusions

H20: methods cannot be compared and
converted using this equation because both
laboratory data and conversion calculations
have significant differences and are considered
not the same. This is thought to be because
these two methods have different reaction
mechanisms, DPPH directly measures the
donation of electrons by antioxidant
compounds to DPPH free radicals, while H20:
focuses on the decomposition into water and
oxygen 3

This research provides important insights into
the extraction of bioactive compounds from
cashew leaves (Anacardium occidentale). By
comparing the effectiveness of various
concentrations of ethanol as a solvent, this
research can be a practical guide for the
pharmaceutical, cosmetic and nutraceutical
industries in choosing the most effective
solvent for extracting cashew leaves, so that
standards and quality are better. This research
also enriches the scientific literature on the
chemical composition and antioxidant potential
of cashew leaves. However, there are several
limitations that need to be noted. First, this
study was conducted under in vitro conditions
and may not fully reflect its effectiveness under
in vivo conditions. Second, this study only used
three ethanol
variations have not been tested. Therefore,
further research is recommended to conduct in

concentrations, so other

vivo tests of the antioxidant activity of cashew
leaves to ensure their effectiveness and safety in
clinical applications. Exploration of the
concentration of ethanol and other solvents is
also recommended to increase extraction
efficiency and obtain more optimal methods.

This research shows that 70% ethanol extract
from cashew leaves produces the highest total
phenolic and flavonoid content as well as
significant antioxidant activity compared to
50% and 96% ethanol extracts. These results
indicate that 70% ethanol is the most effective
solvent for extracting bioactive compounds
from cashew leaves. Data analysis also shows
that the use of 70% ethanol provides the best
balance between solvent polarity and extraction
efficiency, and is able to increase the
antioxidant activity of the extract. These
findings can be the basis for the development of
more effective and high quality cashew leaf-
based products.
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