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INTRODUCTION
Gout prevalence varies greatly among Asian 
nations, and new statistics from China1 and South 
Korea indicate that it is continuously growing. 
According to a 2017 survey, up to 1.1 percent 
of adults in China had Gout, with prevalence 
increasing significantly from 1.0 percent in 2000–
2005 to 1.3 percent in 2010–2016.2 In South Korea, 
the prevalence of gout in the general population 
increased from 0.35 percent in 2007 to 0.76 percent 
in 2015, with a further increase to 1.66 percent 
anticipated in 2025.3 When uric acid levels in the 
blood surpass 6.8 mg/dL, monosodium urate 
(MSU) crystals develop and accumulate in joints, 
tendons, and other tissues. Gout is caused by crystal 
buildup.4,5 Excessive uric acid levels can promote 
inflammation in blood vessel cells6,7,9 and have 
been associated to hyperlipidemia, cardiovascular 
disease, hypertension, renal disease, diabetes, 
coronary microvascular dysfunction, and adverse 
outcomes in postmenopausal women.4,8,9 Gout can 
be treated with a variety of therapies. Urate-lowering 
therapy, one of which involves the use of xanthine 
oxidase (XO) inhibitors, is the most effective.10,11 
Allopurinol and Febuxostat are the main drugs used 
to treat gout. However, adverse effects such as renal 
and gastrointestinal toxicity, cardiovascular safety, 
hepatitis, and allergic reactions have been reported 
frequently.11,12 Consequently, it is imperative to 
obtain effective and safe naturally-based XO 
inhibitors for pharmaceutical applications.

Medicinal plants are beneficial to human health. 
This is due to the presence of chemical components 
in medicinal plants that can have physiological 
effects on the human body. Traditional medicine 
derived from a wide range of medicinal plants is 
now widely researched and used as a foundation 
for the discovery of new molecules to cure a wide 

range of illnesses.13 Tinospora crispa is a native 
plant of Indonesia. Empirically, T. crispa is used 
for traditional medicine for various diseases such 
as atherosclerosis, diabetes mellitus, rheumatoid 
arthritis, analgesics, antipyretics, anti-inflammatory, 
anticoagulants, tonic, antiperiodic, stomatic and 
diuretic.14,15 Furthermore, research indicates that 
this plant's secondary metabolites, such as alkaloids, 
flavonoids glycoside, phenolic compounds, saponins, 
tannins and terpenoids play an essential role as 
antioxidants, anti-inflammatory, antimalaria and 
cytotoxic agents.15,16

A critical first step in the study of medicinal plants is 
the selection of an extraction method to obtain plant 
extracts. One of the most popular extraction methods 
is maceration. The disadvantage of this method is that 
it requires a long extraction time as well as a large 
amount of solvent.17-19 Various extraction techniques 
have been developed to obtain methods that are 
more environmentally friendly, reduce solvent use, 
prevent compound degradation due to heat use, 
shorten extraction times, increase reaction rates, 
and increase extract yield and quality.20-22 Ultrasonic 
sonification is one of them.23-25

The use of ultrasonic waves passed through the 
solvent causes a cavitation effect, which produces 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 rapidly diffuses from 
the solid phase to the solvent.26-29 The possibility of 
the targeted compound degrading is relatively low in 
this method.20 In this study, the ultrasound-assisted 
extraction method will be used to prepare this extract. 
Variations in time and amplitude conditions were 
used in the extraction to obtain the best conditions 
for obtaining the highest total phenolic content and 
anti-uric acid activity yield.
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METHODS

Simplicia setup
The correctness of the identity of the plants utilized was previously 
determined in the Herbarium Bogoriense, Botany Field of the National 
Research and Innovation Agency, Cibinong, Bogor Regency, West Java. 
Farmers in Bogor Regency, West Java, provided Tinospora crispa stem 
samples (Figure 1). Simplicia was crushed in a blender, then stored in a 
dry container, labeled, and kept out of direct sunlight.

Extraction of simplicia 

The method refers to Irawan's research employing the UAE approach.30 
Seven grams of dried stem powder were weighed and placed in a 250 
mL beaker glass four times. The solvent was then added, along with 70 
percent of technical ethanol, and everything was vigorously mixed until 
the dry fruit peel powder was completely submerged. Fruit peel simplicia 
was extracted with UAE at 30 minutes-60 percent, 35 minutes-65 
percent, and 45 minutes-65 percent, with time variation parameters 
(minutes) and amplitude (percent) set at 30 minutes-60 percent, 35 
minutes-65 percent, and 45 minutes-65 percent, respectively. The liquid 
extract was separated from the dregs and deposited in a weighted beaker 
after filtering. Each beaker has a capacity of 250 milliliters. To achieve 
a higher yield, the ethanol solvent was removed from the filtrate in the 
250 mL beaker by evaporation using an oven set at 40 oC and allowed 
to evaporate until all of the ethanol had evaporated. The percent yield 
value was derived by weighing the extract without the solvent.

Phytochemical screening

Phytochemical screening was performed using the UAE method on 
each variation of time (minutes) and amplitude (percent) of stem 
extraction. Alkaloids, flavonoids, phenols, saponins and tannins were 
among the phytochemical screening assays performed.31

Total phenolic

Based on prior work by Irawan et al.,32 the Folin–Ciocalteu method was 
used to determine the total phenolic content of the extract. A total of 400 
L of crude extract (1 mg/mL) was pipetted into a volumetric flask with 
a 10 mL capacity. Then add up to 5 mL of distilled water, homogenize, 
and then add 1 mL of Folin–Ciocalteu reagent, homogenize, and set 
aside for 3 minutes. Then 2.5 mL of sodium carbonate (10% w/v) was 
added and homogenized once more. The absorbance was measured at 
a wavelength of 650 nm after the mixture had been left in the dark for 
60 minutes. The gallic acid calibration curve (concentrations of 0, 4, 6, 
8 and 10 mg/L) was used to calculate the total phenolic content. The 
result is given in milligrams of gallic acid equivalent per gram of dry 
mass.

Uric acid test 

The method used in this study refers to the method previously used by 
Irawan et al.32 The mother liquor sample with a concentration of 1,000 
mg/L was prepared by weighing 5 mg of extract and dissolving it in a 5 
mL volumetric flask with methanol pa. The solution was pipetted to 40 
µL, 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 with 0.25 mL of 1 TBHBA uric acid reagent 
for 5 minutes before being treated with 62.5 mL of 1 TBHBA uric acid 
reagent for 30 minutes at 20-25 oC. A visible spectrophotometer was 
used to test the solution's absorbance at 513 nm. The same procedure 
was applied to uric acid standards, allopurinol as a positive control and 
blanks. The absorbance was measured, and the uric acid level in the 
sample was determined.

RESULT AND DISCUSSION

Ultrasonic-Assisted Extraction
The UAE method was used to extract Tinospora crispa stem, with 70% 
ethanol as the solvent. Variations in the amplitude and time parameters 
used in the extraction are made during this stage. The amplitude 
variations used are 60% and 65%, and the time variations are 30, 35 and 
45 minutes. Table 1 shows the results of stem extraction.

Table 1 shows that the variation of the time parameter with increasing 
amplitude causes an increase in yield. The research that has been done 
shows that the increase in time along with an increase in the amplitude 
can increase the extraction yield. The increase in extraction time and 
amplitude allows more solvent to enter the cell, causing the cell wall to 
break more easily. As a result, yields increase.33 

Phytochemical screening
Table 2 shows the results of the phytochemical screening test for 
ethanolic stem extracts with various variations in time and amplitude. 
According to phytochemical screening results, saponins, tannins and 
alkaloids are among the compounds found in the ethanolic extract of 
Tinospora crispa stem.

Saponins have been shown to have antioxidant properties.34 Tannins 
have been shown to have powerful antioxidant, immunomodulatory 
and antibacterial properties.35-37 Alkaloids have been shown to 

Figure 1: The stem samples of Tinospora crispa.

Sample
The Various parameter of
Time (Minutes)-Amplitude 
(%)

Sample 
Weight (g)

Crude 
Extract 
Weight (g)

Yield (%)

A 30-60 104.4742 4.6868 4.49
B 35-65 104.5621 5.8558 5.60
C 45-60 104.5742 8.9568 8.57
D 45-65 104.6879 11.0933 10.60

Table 1: The yield (%) of crude extract from UAE process.

No Phytochemical groups

Various parameter
Time (minutes) – Amplitude (%)
30 – 60
A

35 – 65
B

45 – 60
C

45 – 65
D

1 Saponins +++ +++ +++ +++
2 Tannin + + + ++
3 Flavonoids - - - -
4 Alkaloids

• Dragendrof ’s + ++ ++ ++
• Mayer + + + +

Table 2: Phytochemical screening results of ethanolic extract of 
Tinospora crispa stem.

Description: ++++ = Very Strong Reaction, +++ = Strong Reaction
 ++ = Medium Reaction, + =Weak Reaction, - = No Reaction
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have a variety of pharmacological activities, including anticancer, 
antihyperglycemic and antibacterial antioxidant activities and they are 
widely used as natural medicines to treat a variety of diseases.37-39

Total phenolic
The Folin-Ciocalteu method was used in this study to determine total 
phenol levels in the stem of Tinospora crispa. The phosphomolybdic acid 
and phosphotungstic acid in the Folin-Ciocalteu reagent are reduced by 
phenolic compounds to form a bluish-purple complex molybdenum-
tungsten combination.40,41 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. The total phenol content in the stem of T. crispa 
with various time and amplitude obtained from this equation could be 
seen in Table 3. 

Table 3 shows that the total phenolic content in the stem of T. crispa 
for treatments A, B and D was relatively the same, while for treatment 
C it was lower. However, the total phenolic content identified from 
the 4 treatments was relatively high. This high content correlates with 
the results of phytochemical screening, namely the identification of 
tannin compounds. Tannins are macromolecular compounds from the 
polyphenol group.42 

The total phenol content of plants is usually related to their antioxidant 
activity. Antioxidant activity increases with increasing phenol content.43 
Phenolic compounds can donate protons, so free radicals can be 
stabilized. These stable radicals are formed as a result of the resonance 
of the aromatic ring, which results in electron delocalization.44,45

Anti-uric acid potential activity test
An anti-uric acid activity was tested in vitro with TBHBA reagent 
and pure uric acid as a standard to determine the ability of T crispa 
stem extract to reduce uric acid. The uricase enzyme oxidizes uric 
acid into allantoin and peroxide compounds, which is the basis of 
the in vitro anti-uric acid test. The peroxidase compound produced 
then reacts with 2,4,6-tribromo-3-hydroxybenzoic acid (TBHBA) to 
produce a quinonemin compound that can be measured using a visible 
spectrophotometer at 546 nm.46 The reduction of uric acid (%) after 
being incubated with allopurinol and various T. crispa stem extracts is 
shown in Table 4 and Figure 3.

According to the study's findings, various extracts of the T. crispa stem 
have the potential to reduce uric acid better than allopurinol. The 
results of the uric acid test for samples with treatments A, B, and C had 
relatively the same value (52%-53%), while the value for treatment D 
was smaller than the other three treatments, which was about 47%. The 
yields for treatments A and B have a value of 4-5%. While for treatment 
C, the yield was 8.57%. Based on this information, the optimum 
condition was treatment C, with an extraction time of 45 minutes and 
an amplitude of 60%. 

Polyphenols and flavonoids have been shown to lower uric acid levels by 
acting as antioxidants and inhibiting free radicals, as well as inhibiting 
several enzymes, including xanthine oxidase, cyclooxygenase and 
lipoxygenase.47 Polyphenols are xanthine oxidase substrates. Because 
xanthine oxidase preferentially oxidizes polyphenols rather than 
xanthine, the presence of polyphenols reduces uric acid production.48 

Figure 2: Curve for Gallic acid used as a standard.

y = 0.0961x - 0.1079 
R² = 0.9781 
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CONCLUSION
Based on the results of the study, it can be concluded that the 
phytochemical test results of Tinospora crispa stem extract using UAE 
contain saponins, tannins and alkaloids. The total phenolic content 
is high and has a high potential for reducing uric acid. The optimum 
extraction of extract C was treated for 45 minutes and had an amplitude 
of 60% with a total phenolic content of 981.37 ± 0.7 mg/L and a 
reduction of uric acid level of 53.22 ± 0.1%.
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