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ABSTRACT
Objective: Prasman (Ayapana triplinervis [Vahl]) is a plant that can eliminate free radicals through its antioxidant effects. However, little research has
been conducted to explore the antioxidant activity of the plant.
Methods: A. triplinervis (Vahl) leaves, which were determined by the Indonesian Institute of Sciences (LIPI) Bogor, were used in this study. Meanwhile,
extraction was performed using n-hexane, ethyl acetate, and methanol as the solvents. Based on the 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay using
a UV–visible spectrophotometer and based on ferric reducing antioxidant power (FRAP) assay using a microplate reader.

Results: Based on the DPPH assay using a UV–visible spectrophotometer, n-hexane, ethyl acetate, and methanol extracts with a final concentration
of 25 μg/mL inhibited DPPH radical production by 38.91, 51.03, and 54.06%, respectively. Using the percent inhibition, the IC50 for the ethyl acetate
and methanol extracts were 28.71 and 23.472 μg/mL, respectively. Based on FRAP assay using a microplate reader, the n-hexane, ethyl acetate, and
methanol extracts had ferrous equivalent antioxidant capacity values of 460, 828.99, and 940.22 μmol/g, respectively. The methanol extract had the
greatest antioxidant activity. The ethyl acetate and methanol extracts at the initial concentrations contained total phenol levels of 12.06 and 42.11 mg
GAE/g extract, respectively, as well as total flavonoid levels of 3.24 and 3.41 mg QE/g extract, respectively.
Conclusion: Based on the determination of phenol and flavonoid levels, the methanol extract had the greatest antioxidant effects.

Keywords: Antioxidants, Ayapana triplinervis (Vahl), 2,2-diphenyl-1-picrylhydrazyl, Ferric reducing antioxidant power, Determination of phenol,
Determination of flavonoid.
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INTRODUCTION
Free radicals can be produced in response to unhealthy lifestyle habits
such as fast food consumption and cigarette smoking [1]. Free radicals are
atoms or molecules that are not stable due to the presence of one or more
unpaired electrons. To obtain electron pairs, free radicals tend to bind
to atoms from other molecules, leading to the development of abnormal
compounds and a chain reaction in the body. The negative effects of free
radicals on body tissues can be overcome by providing antioxidants [2].
Free radicals can injure and damage cells or tissues and stimulate
inflammation, which will result in organ damage if left uncorrected [3].
Antioxidants can eliminate free radicals in the body to prevent illness.
Natural antioxidants contained in foods include Vitamins A, C, and E.
Other sources of antioxidants are phenolic compounds present in
vegetables, fruits, and spices [4].

Natural antioxidants present in plants are generally phenolic or
polyphenolic compounds that can be in the form of flavonoids, cinnamic
acid derivatives, coumarin, tocopherol, and polyfunctional acids.
Flavonoids possessing antioxidant activity include flavones, flavonols,
flavanones, isoflavones, catechins, and chalcones [5].

According to Bose et al. [6], Prasman (Ayapana triplinervis [Vahl]) is
considered a therapeutic agent for the treatment of various diseases.
Ethnopharmacologically, Prasman leaves can be used as a stimulant and tonic
when taken in small doses, but they can also be used as a laxative if consumed in
large quantities. Prasman leaves are also useful for the treatment of influenza,
inflammatory conditions, and constipation. In addition, Prasman leaves have
hemostatic, cardiotonic, antiseptic, and antimicrobial effects [7,8], in addition

to uses as a central nervous system depressant, analgesic, and sedative [9].
In traditional medicine, decoctions of Prasman leaves are prepared and
consumed daily (1 cup, 1–3 times/day) or made into capsules (1–2 g twice
daily). In a hepatotoxicity model, this plant exhibited hepatoprotective and
antioxidant effects that could eliminate free radicals.

Based on Kalay’s research [10], the ethanol extract of Prasman leaves had
antipyretic effects in Wistar rats and contained flavonoid compounds.
Some compounds that function as antioxidants include polyphenol
compounds (phenolic acids and flavonoids), alkaloids, steroids,
triterpenoids (saponins), and anthraquinones [11]. According to Munthe
et al. [12,24], Prasman leaves contain flavonoids and polyphenols.
Multilevel extraction is performed by dissolving the material or sample
using two or more solvents. The advantage of this method is it can
produce large yields of compounds with different polarities. Multilevel
extraction is performed in a row starting from nonpolar and semipolar
solvents and followed by polar solvents [13].
This research aimed to identify the most active extract of Prasman leaves.
The extracts were obtained using a multilevel reflux method and several
solvents with different polarities. Then, the antioxidant activity of the
extracts was determined using 2,2-diphenyl-1-picrylhydrazyl (DPPH)
and ferric reducing antioxidant power (FRAP) assays, and the levels of
flavonoids and phenols in the most active extract were measured.
METHODS

The study was conducted at the Laboratory of Pharmacy, Phytochemical,
and Pharmacognosy of the Faculty of Pharmacy, Universitas Indonesia.

The 4th International Conference on Global Health 2019

Yunitrianti et al.

The study was conducted from January 2018 to May 2018. The material
used in this study, dried Prasman leaves, was obtained from Balitro.

Other materials used in this study included DPPH (Sigma-Aldrich,
Germany), 2,4,6-tripyridyl-s-triazine (TPTZ) (Sigma-Aldrich, USA), and the
technical solvents n-hexane (Brataco, Indonesia), ethyl acetate (Brataco),
and methanol (Brataco) which had been distilled. Other materials included
an F254 thin silica gel 60 chromatography plate (Merck, Germany),
demineralized water (Brataco), methanol p.a. (Merck, Germany), sodium
acetate, iron (III) chloride (Merck), hydrochloric acid (Merck), quercetin
(Sigma-Aldrich), ammonium ferrous sulfate (Merck), gallic acid (Sigma
Aldrich), Folin–Ciocalteu phenol LP, gelatin, acetone, sulfuric acid, benzene,
sodium sulfate anhydrous, and anhydrous acetic acid.
The instruments used in this study included a UV–visible
spectrophotometer (Jasco V-530, Japan), quartz cuvette (Merck,
Germany), microplate reader (VersaMax), microwell plate, rotary
evaporator (Buchi; Kunkel Ika), test tube rack, and general glassware.
Antioxidant activity was determined using the DPPH method to
obtain IC50. The IC50, which reflected the sample concentration that
could product DPPH radical production by 50%, was calculated using
the percentage of inhibition of DPPH radical production at each
concentration of the sample solution with the following formula:
%Inhibition = (

Abs blank − (Abs sample − Abs blank sample)
) ×100%
Abs sample

Abs blank : DPPH absorption plus solvent
Abs sample : Extract absorption that has been reacted with DPPH
Abs blank sample : Extract absorption plus solvent
After obtaining the percent inhibition at each concentration, the
equation y = a + bx was determined through linear regression, where
x was the concentration (μg/mL) of the substance measured and y was
the percentage of inhibition (%). The IC50 value was obtained as the x
value using y = 50.
Antioxidant activity can be assessed using the antioxidant activity index
(AAI), which can be calculated using the following equation:
Final DPPH concentration (∝g/mL)
AAI = (
)
IC50 (∝g/mL)

Using this index, antioxidant activity can be categorized as follows: AAI
< 0.5, low; AAI = 0.5–1, fairly good; AAI = 1–2, strong; and AAI > 2, very
strong [14].

The determination of antioxidant activity using the FRAP method
is based on the equivalence of Fe (II), which is the concentration of
the solution that produces the same absorbance as that produced by
1 mmol of ferrous ion. The calculation is determined in the form of
ferrous equivalent antioxidant capacity (FeEAC), which has units of
μmol/g. FeEAC is calculated by finding the value of x from the linear
regression equation of the atomic fluorescence spectrometry (AFS)
calibration curve, whereas the value of y is the net uptake of the
standard or sample. The result of x is in units of μM, which is then
converted to FeEAC.
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greatest antioxidant activity. The ethyl acetate and methanol extracts
at the initial concentrations contained total phenol levels of 12.06 and
42.11 mg GAE/g extract, respectively, as well as total flavonoid levels
of 3.24 and 3.41 mg QE/g extract, respectively, data shown in Table 6.
DISCUSSION

A. triplinervis (Vahl) leaves, which were determined by the Indonesian
Institute of Sciences (LIPI) Bogor, were used in this study. Meanwhile,
extraction was performed using n-hexane, ethyl acetate, and methanol
as the solvents. Based on the IC50 and FeEAC, ethyl acetate and methanol
extracts had high antioxidant activity compared with that of the
n-hexane extract.
In the multilevel extraction process, extraction was first performed
using n-hexane followed by ethyl acetate and finally methanol. The
yields obtained using n-hexane, ethyl acetate, and methanol were 7.5,
6.86, and 7%, respectively.
DPPH solution has a dark violet color and it exhibits strong absorption
at a wavelength of 517 nm [15]. When a compound that can give
hydrogen atoms is mixed with DPPH solution, a reduced form of DPPH,
namely non-radical diphenyl-picrylhydrazine, is produced, leading to a
loss of the violet color [16]. Therefore, the measurement of antioxidant
strength can be performed by measuring changes in absorption that
occurs when DPPH solution is reacted with antioxidant compounds.

This examination used the Molyneux method with modifications.
The examination was conducted by reacting 1 mL of 100 μg/mL
DPPH solution in methanol p.a. with 1 mL of sample solution in 2 mL
of methanol p.a. The solution was vortexed for 30 s and incubated
in the dark at 37°C for 30 min [16]. The procedure for determining
antioxidant capacity using the DPPH method must be conducted in
low light conditions [17] and DPPH solutions are stored in containers
covered with aluminum foil [15]. The use of aluminum foil and testing
in low light conditions aims to reduce DPPH degradation caused by
light exposure. Each test was conducted in triplicate to calculate the
percent inhibition as the average absorption.
Antioxidant activity was determined using a final DPPH concentration
of 25 μg/mL and a series of quercetin standard concentrations. The
results of this experiment are presented in Table 1 and Fig. 1. Based on
these data, the standard quercetin standard formula was y = 0.7373x +
Table 1: Percent inhibition (%) using the quercetin standard
concentration series

Concentration (µg/mL)

% Inhibition

0.5
1.0
2.0
4.0
8.0
16.0

35.33
37.87
40.02
47.13
62.08
86.32

RESULTS

Based on the 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay using a UV-Vis
spectrophotometer, n-hexane, ethyl acetate, and methanol extracts with
a final concentration of 25 μg/mL inhibited DPPH radical production by
38.91, 51.03, and 54.06%, respectively. Using the percent inhibition, the
IC50s for the ethyl acetate and methanol extracts were 28.71 and 23.472
μg/mL, respectively. Based on ferric reducing antioxidant power assay
using a microplate reader, the n-hexane, ethyl acetate and methanol
extracts had ferrous equivalent antioxidant capacity values of 460,
828.99, and 940.22 μmol/g, respectively. The methanol extract had the

Fig. 1: The IC50 curve of the quercetin standard
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34.118 and the correlation coefficient (r) was 0.999. Thus, the IC50 of
the quercetin standard was 4.80 μg/mL. This value did not differ greatly
from the previously reported values of 6.65 [18] and 2.99 μg/mL [19].
These differences may be attributable to differences in experimental
conditions and researcher experience. Based on the quercetin IC50
of 4.80 μg/mL, the compound was deemed to have extremely high
antioxidant activity. The AAI of quercetin was 1.16. The results for
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percent inhibition by the extracts are presented in Tables 2-4 and
Figs. 2 and 3. The IC50 for ethyl acetate extract was 28.716 μg/mL and
its AAI was 0.87. Meanwhile, for the methanol extract, the IC50 and AAI
were 23.472 μg/mL and 1.06, respectively. These data indicated that
the ethyl acetate and methanol extracts had strong antioxidant activity.

In this study, the FRAP method was also used to determine antioxidant
activity using the modified method of Bolanos de la Torre et al. [20].
A microplate reader was used for this purpose because the fewer
samples and reagents are needed compared with UV-visible
spectrophotometry. In addition, testing can be performed relatively
faster because up to 96 samples can be tested simultaneously.

Ferric ions and TPTZ were used as parameters in the FRAP method. The
reaction of TPTZ solution with iron (III) chloride solution will produce
a colorless FRAP solution, and the pH is maintained using acetate
buffer solution pH 3.6. Subsequently, reaction with an antioxidant will
reduce the Fe (III)–TPTZ complex to a Fe (II)–TPTZ complex, causing
the solution to have an intense blue color. That color change can be
measured for changes in absorption at 593 nm.
Fig. 2: IC50 curve of the ethyl acetate extract

In the AFS calibration curve, AFS functions as a comparison to obtain
FRAP values as FeEAC. The AFS comparison test results with a
microplate reader give the results of the equation y = 0.0153x − 0.2037
with a value of r=0.999, as presented in Fig. 4 and Table 5. The gradient
of this line equation was then used for FeEAC calculations for the
quercetin standard and extracts. Antioxidant activity was determined
using the FRAP method for n-hexane, ethyl acetate, and methanol
extract at a concentration of 250 μg/mL, as well as a concentration of
10 μg/mL for quercetin.
The result of concentrations contained total phenol of the gallic acid
standard at a wavelength of 730 nm as shown in Fig. 5. The result of

Fig. 3: IC50 curve of the methanol extract
Table 2: Percent inhibition of the n-hexane, ethyl acetate, and
methanol extracts
Extract

% Inhibition

n-hexane
Ethyl acetate
Methanol

38.91
51.03
54.06

Table 3: Percent inhibition (%) of the ethyl acetate extract
Concentration (µg/mL)

% Inhibition

6.25
12.50
18.75
25.00
31.25
37.50

30.19
36.78
41.57
44.34
52.46
58.62

Table 4: Percent inhibition (%) of the methanol extract
Concentration (µg/mL)

% Inhibition

6.25
12.50
18.75
25.00
31.25
37.50

40.25
42.76
47.47
50.93
54.24
58.63

Fig. 4: Atomic fluorescence spectrometry calibration curve
Table 5: Determination of antioxidant activity using the ferric
reducing antioxidant power method
Sample

FeEAC (µmol/g)

n-Hexane
Ethyl acetate
Methanol
Quercetin standard

460.00
828.99
940.22
17164.06

FeEAC: Ferrous equivalent antioxidant capacity

Table 6: Determination of antioxidant activity using the
2,2-diphenyl-1-picrylhydrazyl and ferric reducing antioxidant
power methods

Sample

IC50 (µg/mL)

FeEAC (µmol/g)

Quercetin standard
Methanol extract

4.80
23.47

17164.06
940.22

FeEAC: Ferrous equivalent antioxidant capacity
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extract samples are presented in Table 6. Both the DPPH and FRAP
methods are in vitro methods of antioxidant determination, and thus the
obtained results cannot be directly applied to humans. However, in vitro
determination can provide an overview of the potential antioxidant
activity of phytochemical compounds from plants [21].

Fig. 5: Calibration curve of the gallic acid standard at a
wavelength of 730 nm

Total phenol levels were determined in the most active antioxidant
extracts, namely the ethyl acetate and methanol extracts, using the
Folin–Ciocalteu method. In this method, samples were added to Folin–
Ciocalteu reagent and allowed to stand for 8 min followed by the addition
of 1% NaOH. Folin–Ciocalteu phenol reagent contains tungstate and
molybdate and it has an oxidation number of 6+. When the molybdate
sample is reduced, the sample will turn blue. This reaction occurs
slowly in an acidic environment and faster in a basic atmosphere [22].
Furthermore, the addition of 1% NaOH to the sample provides an
alkaline atmosphere that accelerates the reduction of molybdate [22].
Total phenol levels were determined by comparing the gallic acid
calibration curve, which were constructed using six concentrations, and
obtained by the linear regression equation y = 0.199x + 0.042 and an
r=0.99904. The total phenol levels are presented in Table 7.

The determination of flavonoid levels was performed using the ethyl
acetate and methanol extracts. The method used in this examination
utilizes AlCl3 colorimetry and quercetin as a standard because quercetin
is a flavonoid possessing keto groups on C-4 atoms and hydroxyl groups
on the neighboring C-3 and C-5 atoms. The principle of this colorimetric
method is the formation of acid-resistant complexes with C-4 keto
groups and C-3 or C-5 hydroxyl groups from flavones and flavonols by
AlCl3. In addition, AlCl3 can form an acid-resistant complex with orthodihydroxyl groups in rings A or B of flavonoids [23]. In this study, the
maximum wavelength was obtained at 415 nm.
Fig. 6: Comparative standard calibration curve of quercetin at a
wavelength of 430 nm
Table 7: Total phenol content in Ayapana triplinervis (Vahl) extract
Extract

Total phenol content (mg GAE/g extract)

Ethyl acetate
Methanol

12.06
42.11

Table 8: Total flavonoid content in Ayapana triplinervis (Vahl)
extract
Extract

Total flavonoid content (mg QE/g extract)

Ethyl acetate
Methanol

3.24
3.41

The addition of AlCl3 to the measurement can cause a bathochromic shift
toward the visible spectrum marked by a solution with a more yellow
color, whereas the addition of sodium acetate permits detection of the
presence of a 7-hydroxyl group and maintains the wavelength in the
visible area [24]. In addition, the 30-min incubation conducted before
the measurement was intended to make the reaction run perfectly to
provide maximum color intensity [25].

Total flavonoid levels were calculated using the equation of the
standard calibration curve of gallic acid. The quercetin comparison
standard was made at six concentrations, and the linear regression
equation y = 0.082x – 0.006 and r=0.999 was obtained. The total
flavonoid levels are presented in Table 8.
Phytochemical screening was performed using ethyl acetate and methanol
extracts. The results of phytochemical screening are shown in Table 9.
CONCLUSION

Table 9: Phytochemical screening results of the extracts
Compound group

Ethyl acetate

Methanol

Terpenoid
Saponin
Alkaloid
Flavonoid
Anthraquinone
Tannin
Glycoside

+
−
+
+
−
+
−

+
+
+
+
−
+
−

concentrations contained total flavonoid of quercetin at a wavelength
of 430 nm as shown in Fig. 6.

The DPPH and FRAP methods both identified methanol as the most
active extract. The results for the quercetin standard and methanol

The methanol extract of Prasman leaves had the highest antioxidant
activity, with an IC50 of DPPH of 23.472 μg/mL and FeEAC of
940.22 μmol/g. Moreover, the methanol extract of Prasman leaves
had the highest levels of flavonoids and phenols and the secondary
metabolites present in the methanol extract were alkaloids, flavonoids,
terpenoids, tannins, and saponins.
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