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ABSTRACT
Gout is a type of arthritis that causes painful inflammation in one or more joints. In gout, an increase in
uric acid in the blood triggers the formation of crystals, causing joint pain. Indonesia is a country rich in
the biodiversity of medicinal plant species. Therefore, its flora offers promising therapy for gout, one of
which is Andrographis paniculata Nees. This study aims to obtain the leaf extract of A. paniculata through
the application of ultrasound-assisted extraction (UAE) with variations in time and amplitude to produce
optimal extraction conditions. Then the extract obtained was subjected to phytochemical screening, a
total phenolic content test and uric acid test. The results of phytochemical screening of A. paniculata leaf
extract using UAE contained saponins, phenols, tannins and alkaloids. The high total phenolic content has
an effect on the high potential for reducing uric acid levels. Sample B with a time variation of 35 minutes
and an amplitude of 65% showed the highest total phenolic content and potential for reducing uric acid
levels compared to the other samples, which were 1104.53 ± 0.5 mg GAE/g extract and 72.81±0.2 %,
respectively. From the results of the study, it can be concluded that the UAE extract from the leaves of A.
paniculata has good potential as an anti-gout agent.
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INTRODUCTION
Gout has become more common in the last 50 years,
particularly in developing country.1 There were
41.2 million prevalent instances of gout worldwide.
According to the 2007-2016 National Health and
Nutrition Examination Survey (NHANES) data
estimated the prevalence of gout among African
Americans, Caucasians and Hispanics to be 4.8
percent, 4 percent and 2 percent, respectively, when
stratified by race.2 Asians are 2.7 times more likely
than Caucasians to be diagnosed with gout.3 Gout
frequency varies widely among Asian countries
and new data from China and South Korea show
that it is on the rise.4 While in developing countries
such as Indonesia, cases of acid veins are increasing
year by year. That matter is supported by Riskesdas
data in 2018, which shows the prevalence of gout
disease when viewed from the characteristics of
age, with a high prevalence at the age of 75 years
(54.8%).5
Gout is a kind of inflammatory arthritis caused by
crystals of monosodium urate (MSU) interacting
with tissue.6 Purine catabolism is catalyzed by
the enzyme xanthine oxidase.7 The oxidative
hydroxylation of hypoxanthine to xanthine to uric
acid is catalyzed by xanthine oxidase, resulting
in severe inflammation.8 Uricase is an enzyme
that catalyzes the further conversion of uric acid
to the highly soluble allantoin discharged in the
urine. Unfortunately, uricase is not a functioning
human enzyme, which can lead to hyperuricemia.9
Tophi, joint abnormalities and kidney stones have
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also been linked to gout.10,11 Gout can be treated
with a variety of medications, including colchicine,
steroids, nonsteroidal anti-inflammatory medicines
(ibuprofen, naproxen, indomethacin and aspirin),
cyclooxygenase 2 (COX-2) inhibitors (etoricoxib)
and allopurinol.12,13 For example, allopurinol, the
most commonly used xanthine oxidase inhibitor
for gout,14 produces nephrolithiasis, hypersensitivity
response, Stevens-Johnson syndrome, renal damage,
allergic reactions and deadly liver necrosis.15,16
Recently, there has been renewed interest in treating
disease using medicinal plants17 and research on
medicinal plants has grown internationally18,19
owing to their propensity to contain chemical
components that can have physiological effects on
the human body. Traditional medicine developed
from numerous medicinal plants is now widely
explored and utilized as a foundation for discovering
novel molecules to treat a variety of ailments.20 One
of the native plants of Indonesia is Andrographis
paniculata Nees which is empirically believed to
have antioxidant, antidiabetic, anti-inflammatory
and anti-hyperlipidemic activity.21,22 Furthermore,
studies show that secondary metabolites of this plant,
such as tannins, saponins, phenolic compounds,
flavonoids, terpenoids and alkaloids,23 play an
important role as antioxidants, anti-inflammatory,
antibacterial, cytotoxic agents and anti-gout.24,25
The selection of an extraction process to produce
plant extracts is a vital initial step in the research
of medicinal plants. Various extraction techniques
have been developed to acquire procedures that are
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more environmentally friendly, minimize solvent consumption, avoid
chemical degradation due to heat use, shorten extraction periods, boost
reaction speeds and increase extract yield and quality.26-28 Ultrasonic
sonification is one of them.29,30 The use of ultrasonic waves delivered
through the solvent induces a cavitation effect, which provides a
mechanical effect, allowing the solvent to penetrate deeper into the
sample matrix and increasing the contact surface area between the
solid and liquid phases. As a result, the solute quickly diffuses from the
solid phase into the solvent.31-33
The anti-gout activity of A. paniculata leaf extract using the UAE
method has not been reported. In this study, the UAE method will
be used to make this extract with variations in time and amplitude
conditions to get the best conditions so that the total phenolic content
and the highest anti-uric acid activity results are obtained.

METHODS
Simplicia setup
The plant was identified in the Herbarium Bogoriense, Botanical Field
of the National Research and Innovation Agency, Cibinong, Bogor
Regency, West Java, based on the accuracy of its identity. Andrographis
paniculata Nees leaf samples were obtained in Sukabumi, West Java
(Figure 1). Simplicia was blended, then stored in a closed, dry container
that was labeled and kept out of direct sunlight.

Extraction of simplicia
The technique pertains to Irawan's research,34 which was conducted
utilizing the UAE method. An amount of 7 grams of dry leaf powder
was weighed and placed in a 250 mL beaker glass, with 4 repetitions.
The solvent was then added, along with 70 percent of technical ethanol,
until the dry leaf powder was completely immersed and everything
was well combined. Simplicia were extracted with UAE using time
(minutes) and amplitudo (%) variation at 30 minutes-60% (A), 35
minutes-65% (B), 45 minutes-60% (C) and 45 minutes-65% (D). The
liquid extract was separated from the dregs by filtering the extraction
findings, which were then placed in a weighted beaker. Each beaker has
a capacity of 250 mL. To acquire the A. paniculata leaf extract yield,
the filtrate in the 250 mL beaker was removed by removing the ethanol
solvent by evaporation using an oven at a temperature setting of 40 oC
and leaving it until all of the ethanol had evaporated. The extract was
weighed and the percent yield value was computed.

Phytochemical screening
Phytochemical screening of the UAE extract of A. paniculata leaves
was performed at each modification of time (minutes) and amplitude
(percent). The phytochemical screening tests comprised alkaloids,
flavonoids, phenols, saponins and tannins.

Total phenolic
The total phenolic content of the extract was determined by the FolinCiocalteu method, referring to a previous study conducted by Irawan.35
A total of 400 µL of crude extract (1 mg/mL) was pipetted and put
into a 10 mL volumetric flask. Then add distilled water up to 5 mL,
homogenized, then add 1 mL of Folin–Ciocalteu reagent, homogenized
and allowed to stand for 3 minutes. Then 2.5 mL of 10% (w/v) sodium
carbonate was added and homogenized again. The mixture was allowed
to stand for 60 minutes in the dark and the absorbance was measured
by a visible spectrophotometer at a wavelength of 650 nm. The total
phenolic content was calculated from the gallic acid calibration curve
(concentrations 2, 4, 6 and 8 mg/L). The result is expressed as mg of
gallic acid equivalent per gram of dry weight. The gallic acid calibration
curve was used to calculate the total phenolic content. The result is
reported in milligrams of gallic acid equivalent per gram of dry weight.

Uric acid test
A sample of mother liquor with a concentration of 1,000 mg/L was
obtained by weighing 5 mg of extract, then dissolving it with methanol
pa in a 5 mL volumetric flask. The solution was pipetted to 40 µL, the
solution was transferred to a 5 ml volumetric flask, 40 µL of 6 mg/
dL uric acid standard was added, and the flask was allowed to stand
for 5 minutes. The solution was treated for 5 minutes with 0.25 mL
of 1 TBHBA uric acid reagent before being treated for 30 minutes
with 62.5 mL of 1 TBHBA uric acid reagent at 20-25 oC. A visible
spectrophotometer was used to measure the absorbance of the solution
at 513 nm of absorption. The same procedure was used on uric acid
standards, allopurinol as a positive control and blanks. The absorbance
was measured and the uric acid content of the sample was estimated.35

RESULT AND DISCUSSION
Ultrasonic-Assisted Extraction
Extraction of A. paniculata leaves using the UAE method with 70%
ethanol as the solvent. During the extraction, variations are made to the
amplitude and time parameters used. The amplitude variations used
are 60% and 65%, and the time variations are 30, 35 and 45 minutes.
Table 1 shows the extraction results of A. paniculata leaves.
Table 1 shows that the variation of the time parameter with amplitude
causes an increase in the extraction yield. A yield of 8.13% was
produced in 35 minutes at 65% amplitude. The increase in extraction
time and amplitude allows more evidence to enter the cell, causing the
cell wall to break more easily, so that more substance can be extracted.36

Phytochemical screening
Table 2 shows the results of a phytochemical screening test for an
ethanolic extract of A. paniculata leaves with varying duration and
amplitude. The phytochemical screening revealed that saponins,
phenols, tannins and alkaloids are present in the ethanolic extract of
the A. paniculata leaves.

Figure 1: The leaves of Andrographis paniculata nees.
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Saponins have been found to have antioxidant properties.37 Several
biological effects of phenolic compounds have been investigated,
including
antioxidant,
anti-carcinogenic,
alpha-glucosidase
activity inhibitor, anti-inflammatory and free radical scavenging
properties.38,39 Tannins have been shown to have strong antioxidant,
immunomodulatory and antibacterial properties.40 Because alkaloids
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Table 1: The yield (%) of crude extract from UAE methods.
The Various parameter of
Time (minutes )-amplitude (%)
30-60
35-65
45-60
45-65

Sample
A
B
C
D

Sample Weight (g)

Crude Extract Weight (g)

Yield (%)

21.1245
21.4867
21.5213
21.2238

1.5419
1.7477
1.9120
1.6797

7.30
8.13
8.88
7.91

Table 2: Phytochemical screening results of ethanolic extract of Andrographis paniculata.

No

Phytochemical groups

1
2
3
4
5

Saponins
Phenols
Tannin
Flavonoids
Alkaloids
• Dragendrof ’s
• Mayer

Various parameter
Time (minutes) – Amplitude (%)
30 – 60
35 – 65
A
B
++
++
++
++
++
++
-

45 – 60
C
+
++
++
-

45 – 65
D
++
++
++
-

+
+

+
+

+
+

+
+

Description: ++++ = Very Strong Reaction, +++ = Strong Reaction
++ = Medium Reaction, + =Weak Reaction, - = No Reaction
Table 3: Total phenolic content of ethanolic extract of Andrographis paniculata Nees leaves.
Sample
A (30 minutes - 60%)
B (35 minutes - 65%)
C (45 minutes - 60%)
D (45 minutes - 65%)

Total Phenolic Content (mg GAE/g extract)
842.20 ± 0.6
1104.53 ± 0.5
988.97 ± 0.2
889.39 ± 0.5

Table 4: The reduction of uric acid (%) after incubated with allopurinol and various of Andrographis paniculata Nees leaf extract.
Absorbance

Concentration of
Uric Acid (mg/L)

Uric Acid Standard
(0.5 mg/L)

0.0602

0.5000

Allopurinol (0.5 mg/L)
A (30 minutes - 60%)
B (35 minutes - 65%)
C (45 minutes - 60%)
D (45 minutes - 65%)

0.0584
0.0189
0.0164
0.0183
0.0220

Sample

react with sample
0.0146 ± 0.0004
0.3432 ± 0.0004
0.3640 ± 0.0008
0.3477 ± 0.0003
0.3171 ± 0.0002

have been shown to have a variety of pharmacological actions, such as
anticancer, antihyperglycemic and antibacterial antioxidant activity, they
are frequently utilized as natural remedies to treat a variety of ailments.41
Andrographis paniculata is a good source of phytochemicals like
saponins, phenolics, flavonoids, alkaloids and tannins. These
phytochemicals play an important role in promoting pharmaceutical
drug preparation and are used for curing various health ailments.42

Phenolic content of ethanol extract
Total phenolic content (TPC), as determined by the Folin-Ciocalteu
method, was reported as gallic acid equivalents (mg GA/g sample). This
analysis was used to investigate contribution in antioxidant activity
of the plant extracts. The standard curve of gallic acid can be seen in
Figure 2 with the linear regression equation y = 0.0961x + 0.1079 and
an R2 value of 0.9781.
Table 3 shows the total phenol concentration in A. paniculata
leaves with variations and amplitudes calculated from the preceding
equation. It can be noted that sample B had the greatest total phenol
434

Reducing Uric Acid
Level (%)

the rest of reaction
0.4853 ± 0.0004
0.1567 ± 0.0004
0.1360 ± 0.0008
0.1522 ± 0.0003
0.1828 ± 0.0002

2.92 ± 0.09
68.65 ± 0.09
72.81 ± 0.2
69.55 ± 0.07
63.43 ± 0.03

concentration when compared to the other samples, with 1104.53 ±
0.5 mg GAE/g extract. This high concentration is linked to the findings
of phytochemical screening, namely tannin compounds. Tannins are
polyphenol-containing macromolecular molecules.42
The presence of active metabolites such as phenol and flavonoid
concentration in plant extract is determined by the solvent utilized.
Plant phenolic compounds have an aromatic ring with one or more
hydroxyl groups.43 It is composed of two benzene rings separated by a
propane unit. Because of their excellent structural chemistry, they may
scavenge harmful free radicals such as super oxide and hydroxyl radicals
as a result of their scavenging activity, or chelating process, inhibition
of hydrolytic and oxidative enzymes and anti-inflammatory actions,
antioxidants provide protection against cardiovascular disease, certain
types of cancer and age-related degeneration of cell components.44

Antigout potential activity
To investigate the capacity of A. paniculata leaf extract to decrease
uric acid, anti-uric acid activity was performed in vitro using TBHBA
Pharmacognosy Journal, Vol 14, Issue 2, Mar-Apr, 2022
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the high potential for reducing uric acid levels. Sample B showed the
highest total phenol content and potential for reducing uric acid levels
compared to the other samples, which were 1104.53 ± 0.5 mg GAE/g
extract and 72.81±0.2 %, respectively. From the results of the study, it
can be concluded that the UAE extract from the leaves of A. paniculata
has good potential as an anti-gout agent.
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