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Abstract

The prevalence of hyperuricemia increases from year to year in various countries. In Italy, increased from 85.4/1,000 to 119.3/1,000 in
2005-2009. In Ireland from 2006-2014, it increased from 19.7% to 25.0%. Allopurinol, as a commonly used drug, causes various side
effects, so it needs an alternative treatment based on natural ingredients that have higher safety. This study aims to determine the activity
of ethanol extract, dichloromethane fraction, and ethyl acetate fraction Nephelium lappaceum L. leaves in inhibiting xanthine oxidase
and identification of flavonoid compounds. The xanthine oxidase testing was carried out using UV-Vis spectrophotometry (A 295 nm)
with allopurinol as a positive control. Flavonoid identification was carried out using TLC (cellulose as stationary phase and HOAc 30%
as mobile phase) and spectral observations with NaOH 2M, NaOAc, NaOAc/H3BO3, AICI3, AICI3/HCI. The results showed that ethanol
extract, dichloromethane fraction, and ethyl acetate fraction of N. lappaceum leaves had activity as xanthine oxidase inhibitors, with the
highest activity in ethyl acetate fraction (IC50 17.506 pg/mL), then ethanol extract (IC50 31,148 pg/mL), and dichloromethane fraction
(IC50 41,737 pg/mL) with allopurinol (IC50 3,582 ug/mL). The identification found that ethyl acetate fraction of leaves N. lappaceum
was a flavonol flavonoid and had an Rf value of 0.14, which was the same as quercetin.
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Introduction and 7% in women [3]. The prevalence of hyperuricemia in Depok
City, West Java, is 18.6% and is more common in men [4].
Prolonged hyperuricemia can cause gout. Gout occurs due to the
deposition of monosodium urate crystals in tissues or due to the
supersaturation of uric acid in the extracellular fluid [5]. The
synthetic drug commonly used to treat gout is allopurinol. But
allopurinol has several side effects, which can cause peripheral
neuritis, spinal cord depression, sometimes aplastic anemia, liver
toxicity, intestinal nephritis, and can also cause cataracts because
allopurinol can be bound to the eyepiece [6]. Allopurinol works by
inhibiting xanthine oxidase in converting hypoxanthine to xanthine
and xanthine to uric acid. Xanthine oxidase is a very versatile
flavoprotein enzyme. In xanthine oxidase, purine hydroxylation is

and 49 women in the age range of 13 {ears to 69 3;ea_rs, the  catalyzed, especially the conversion of xanthine to uric acid, which
incidence of hyperuricemia was found at 28%, namely 21% in men is more responsible for several diseases such as gout, Kidney
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Hyperuricemia is a condition that increases serum uric acid levels
above normal values, in men more than 7 mg/dl and in women
more than 6 mg/dl. In various countries, the prevalence of
hyperuricemia continues to increase from year to year. In Italy, the
prevalence of hyperuricemia increased from 85.4 per 1,000
population in 2005 to 119.3 per 1,000 population in 2009. The
incidence increased with increasing age and four times higher in
men [1]. In Ireland from 2006 to 2014, the prevalence of
hyperuricemia increased from 19.7% to 25.0% in men and from
20.5% to 24.1% in women [2]. Based on research conducted in the
Tenganan Pegringsingan Village of Karangasem, Bali, in 51 men
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disease, and stone formation urinary system [7]. Natural xanthine
oxidase inhibitors with a higher safety level are readily available
and affordable prices can be an alternative treatment. One of the
plants that can be utilized is N. lappaceum leaves, widely available
in Indonesia. N. lappaceum leaves contain secondary metabolites,
namely flavonoids, saponins, and tannins with isolation
compounds, namely flavonoid flavonol compounds which are
thought to have xanthine oxidase inhibitors [8,9]. According to Cos
et al. (1998), flavonoids can inhibit xanthine oxidase and flavonoid
flavone, and flavonol groups have higher inhibitory power than
other flavonoid groups because the position of the hydroxyl group
is easier to capture electrons from the active side of xanthine
oxidase. The ability of flavonoids to inhibit xanthine oxidase
activity is through competitive inhibition mechanisms and
interactions with enzymes in the side groups [10]. N. lappaceum
leaves have been investigated in previous studies in various
activities, including antioxidants, antidiabetic, and antibacterial
[11,12]. However, there has never been a study of xanthine oxidase
inhibitors from N. lappaceum leaves. Based on the above
explanation, the authors want to conduct a study on the activity of
xanthine oxidase inhibitors from ethanol extract, dichloromethane
fraction, and ethyl acetate fraction of N. lappaceum leaves and
identify their flavonoid compounds.

Research Procedure

This section covers the detailed research procedure applied in this
research.

Extracts Preparation and Hydrolysis

The extraction of N. lappaceum leaves was carried out using the
maceration method for 2 x 24 hours. Powder of N. lappaceum
leaves weighed as much as 500 g. The solvents used were 70%
ethanol with a ratio of 1:10 on the first day and 1: 4 on the second
day [13]. The first and second macerates were evaporated using a
rotary evaporator 30-40°C and then evaporated with a water bath
to obtain thick extracts [14,15]. The extract and the yield obtained
were calculated. 50-gram ethanol extract of N. lappaceum leaves
was hydrolyzed with methanol: HCL 2 N (1: 1) as much as 250 ml,
then refluxed at 1000C for 1 hour [16].

Making dichloromethane fraction and ethyl acetate
fraction

The ethanol extract, which has been hydrolyzed, is then + 100 ml
of distilled water so that the ethanol extract can be dispersed in
aquabides to facilitate the distribution of compounds based on the
solubility that occurs during fractionation. Fractionation was
carried out by using 250 ml dichloromethane solvent (divided into
3 shuffles) in a separating funnel and followed by fractionation
using 250 ml ethyl acetate solvent (divided into 3 shakes) [17, 18].

Identification of  flavonoids by thin layer
chromatography (TLC)
Quercetin, ethanol extract of N. lappaceum leaves,

dichloromethane fraction, and ethyl acetate fraction were weighed
5 mg then dissolved with p.a ethanol as much as 5 ml. Each sample
and comparison quercetin was then bottled on the cellulose plate
and eluted with 30% glacial acetic acid. Spots were observed under
366 nm UV light before and after ammonia evaporation and were
observed after spraying the sitroborate reagent and heated in a 105
0C oven for 5 minutes, recording the results [19].

Making xanthine solution 100 pg / ml

Pure xanthine is weighed as much as 100 mg, then dissolved with
a few drops of 0.01 N NaOH, then added phosphate buffer to 100
ml so that the concentration of 1000 pg / ml is obtained. From
xanthine 1000 pg / ml solution, 1 ml was taken, then added
phosphate buffer to 10 ml so that a concentration of 100 pg / ml
was obtained.

Making 0.1 U / ml xanthine oxidase solution

Xanthine oxidase is made at a concentration of 0.1-0.2 U / ml in
fresh conditions (Anonim, 1994). 0.1 ml of xanthine oxidase was
dissolved in phosphate buffer pH 7.5 to 3.5 ml volume so that the
concentration of 0.1 U / ml was obtained.

Making test solutions

(Allopurinol, ethanol extract, dichloromethane fraction, and ethyl
acetate fraction)

The mother liquor is made using each sample weighed as much as
10 mg then added DMSO as much as 5 drops and added
aquabidestilata to a volume of 10 ml (1000 pg / ml). For
allopurinol, the mother liquor is diluted so that a concentration of
2.5 pg / ml is produced; 5 pg / ml; 7.5 pg / ml; and 10 pg / ml.
Whereas for ethanol extract samples, dichloromethane fraction,
and ethyl acetate fraction, concentrations of 10 pg/ ml, 13 pg/ ml,
17 pg / ml, and 20 pg / ml were made.

Determination of xanthine oxidase activity

The 450 pg / ml (xanthine) substrate (450 pl) was added with a
mixture of 450 pl xanthine oxidase 0.1 U/ ml and 424 pl phosphate
buffer pH 7.5. The speed of uric acid formation from xanthine was
observed in spectrophotometry at a wavelength (A) 295 nm from
the Oth minute to the 5th minute at 25°C. The data obtained is in
the form of a rate (A A295 / minute). The method follows with
several changes [20].

Determination of inhibition of xanthine oxidase activity

The 450 pg / ml (xanthine) substrate (450 pl) was added with a
mixture of 450 pl xanthine oxidase 0.1 U/ ml and 424 pl phosphate
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buffer pH 7.5. Then added allopurinol 200 ul at a concentration of
2.5 ug/ml; 5 pg/ml; 7.5 pg / ml; and 10 pg / ml. In the same way,
it was also determined the inhibition of xanthine oxidase activity
by 200 upl of the test solution namely ethanol extract,
dichloromethane fraction, and ethyl acetate fraction at
concentrations of 10 pg/ml, 13 pg/ml, 17 pg/ ml, and 20 pg / ml.
The rate of uric acid formation was observed in spectrophotometry
at wavelength (A) 295 nm from 0 minutes to 5 minutes at 25°C. The
data obtained is in the form of a rate (A A295 / minute). The method
follows with several changes (Figure 1).

A4 (B) ©

Figure 1: TLC plate profile with cellulose stationary phase and 30%
glacial acetic acid mobile phase seen on UV light 366 nm, A: before
ammonia is steamed, B: after ammonia is evaporated, C: After being
sprayed with sitroborate. Information: E = ethanol extract, DCM =
dichloromethane fraction, EA = ethyl acetate fraction, K = quercetin.

Figure 2: Possible structure of flavonoids: (1)2-(3,4-dihidroksifenil)-
3,5,7-trihiroksi-4H-chromen-4-one or (2) 2-(3,4-dihidroksifenil)-3,7-
dihiroksi-4H-chromen-4-one.

Characterization flavonoid by using spectrophotometri
UV-Vis

As much as 0.1 mg of ethyl acetate fraction was dissolved with 10
ml methanol pa, then the spectrum was measured using UV-Vis
spectrophotometry at a wavelength of 200-400 nm with methanol
pa as blank, then NaOH, NaOAc, NaOAc / H3BO3, AICI3 were
added. And AICI3 / HCI. The types of flavonoids are determined
and changes in the spectrum caused by various shear reactants are
interpreted (Diniatik, 2016).

Data Analysis

a. ldentification of flavonoids

Rf is clculated by formula (21):
_ distance of sample

"~ distance of eluen
b. Activity of xanthine oxidase inhibitors

The xanthine oxidase activity is calculated by the formula
(Markham, 1988):

. . . 1.32
Activity (unit/ml enzim) = {ratex 1.324)

(12,2x0,450)

Information:
1,324  =total mixture volume (ml)
12.2 = uric acid extention coefficient (mM)
0.450 = volume of enzyme used (ml)
Rate = absorbance / minute

For xanthine oxidase activity after addition of the test solution or
sample, the total volume of the mixture becomes 1.524 ml.
Then% inhibition was calculated using xanthine oxidase activity

data using the formula: % inhibisi
_ activity without sample—sample activity

— , x 100%
activity without sample
IC50 values indicate the number of inhibitors needed to achieve a
50% inhibition of the enzyme. The IC50 value was determined by
linear regression analysis where the x axis showed the sample
concentration and y axis indicating% inhibition. From the equation
y = a + bx the IC50 value can be calculated using the following
formula (Putri, 2016):
IC50=(50-a) /b

Results and Discussion

The extraction process of N. lappaceum leaves was carried out by
the maceration method using ethanol solvent. Ethanol has volatile
properties, is cheap, easy to obtain, and relatively safe. 70% ethanol
solvent was chosen because 70% of ethanol can attract polar,
semipolar, and non-polar compounds. Maceration is the simplest
extraction method because it is easy to do, inexpensive, and does
not require sophisticated equipment (Diniatik, 2016). From the
maceration process, we obtained 130 grams of the thick extract
with a 26% ration. Hydrolysis is carried out to separate aglycones
and glycons. Fractionation is intended to separate the mixture of
chemical components contained in the extract using two solvents
that do not mix. The chemical components present in plant extracts
will dissolve into solvents that are in accordance with the level of
polarity possessed by the compound. From the results of the
interpretation of the colour of the spots, the possibility of
flavonoids contained in the ethanol extract, namely chalkon and
isoflavone, in the dichloromethane fraction, namely isoflavones,
and in the ethyl acetate fraction, there may be flavonol, khalkon,
and flavone. Whereas on the KLT plate, after being sprayed with
sitroborate, the quercetin spots and ethyl acetate fraction produced
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a greenish-yellow glow under the light of 366 nm, which was more
intense than before being sprayed with the sitroborat. This
condition shows the possibility that ethyl acetate fraction contains
quercetin flavonoids, which are supported by Rf values. The Rf
value of ethanol extract is 0.14; 0.725 and 0.95; the
dichloromethane fraction is 0.95 and 0.125, whereas in ethyl
acetate fraction is 0.14; 0.412; and 0.487; with comparison of
quercetin Rf 0.14. Spots 1 on the ethyl acetate fraction have the
same Rf value as quercetin and produce a yellow luminescence
after being sprayed with sitroborate, thus proving that the ethyl
acetate fraction of N. lappaceum leaves contain quercetin
flavonoids. According to ethanol extract, n-hexane extract, and

ethyl acetate extract of N. lappaceum leaves contain quercetin
flavonoids around 1.83-9.59 g quercetin equivalents / 100 g with
quercetin content highest on ethyl aseta extract [21-23].

Xanthine Oxidase Inhibitor Activity Test

This study aims to determine the ability of ethanol extract,
dichloromethane fraction, and ethyl acetate fraction of N.
lappaceum leaves and compared with allopurinol in inhibiting
xanthine oxidase enzyme activity in vitro. The principle of
xanthine oxidase reaction, xanthine, has linear reaction kinetics for
6 minutes.

Table 1: Extract.

Powder Extract | Randemen Characteristics
Form | Colour Odor
500 g 130¢g 26% Thick | Green Unique

Table 2: Results of fractionation of ethanol extract of N. lappaceum.

Ethanolic Weight (g) Randemen (%0) Characteristics
extract Fractions Form Form Form
weight
509 Dichloromethan | 0.2 0.4 Thick Green Unique
e
Ethyl Acetate 0.42 0.84 Thick Chocolate Unique

Table 3: Test results for xanthine oxidase activity.

Sample Concentration(ug/ml) | Activity (unit/mg solid)
Placebo 0 0.001447
10 0.001249
Ethanol extract 13 0.001194
17 0.001083
20 0.000999
10 0.001415
Dichloromethane fraction | 13 0.001360
17 0.001276
20 0.001193
10 0.000971
Ethyl acetate fraction 13 0.000860
17 0.000749
20 0.000638
2,5 0.000777
Allopurinol 5.0 0.000666
7.5 0.000527
10 0.000471

Table 4: % inhibition value of ethanol extract, dichloromethane fraction, ethyl acetate fraction N. lappaceum leaves, and allopurinol.

Sample Concentration(pg/ml) Inhibition (%)
Placebo - 0
Ethanol extract 10 13.67

13 17.50

17 25.18

20 30.93
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Dichloromethane 10 2.16
fraction 13 5.99
17 11.75
20 17.50
Ethyl acetate fraction 10 32.85
13 40.52
17 48.20
20 55.87
Allopurinol 25 46.28
5.0 53.95
75 63.54
10.0 67.38

Table 5: 1C50 values of allopurinol, ethanol extract, dichloromethane fraction, and ethyl acetate fraction of N. lappaceum leaves.

Sample Linear Regression 1Cso (pg/ml) Rata-rata 1Cso (ug/ml) = SD
Equations

Ethanol extract y =1.5877x —0.5521 31.853 31.148 £ 0,997
y =1.9184x — 8.3912 30.443

Dichloromethane | y = 1.4554x —11.037 41.949 41.737 £ 0,300

fraction y=1.5877x—15.9 41.524

Ethyl acetate y =2.2492x + 12.546 18.359 17.506 + 1,206

fraction y = 2.2492x + 8.7092 16.653

Allopurinol y =2.6091x + 40.529 3.630 3.582 + 0,067
y =3.223x + 38.61 3.533

Table 6: UV-Vis spectrum data from ethyl acetate fraction before and after addition of shear reagents.

Solvent Wavelength(nm) Sift Conclusion
Pita | Pita 11 Pital | Pitall
Ethyl acetate + methanol 372 255 - - Flavonol (3-OH bebas)
Methanol + NaOH 431 281 +59 +26 4"-OH
Methanol + NaOAc 383 269 +11 +14 7-OH
Methanol + NaOAc/H3BOs 389 263 +17 +8 0-diOH at cincin B
Methanol + AICI3 428 266 +56 +11 Maybe 3-OH (with or without 5-OH)
Methanol + AICI3/HCI 431 266 +59 +11 -

The velocity of uric acid formation has 295 nm with a linear curve
from minutes 0-3 and ramps in the 4th minute and the xanthine
oxidase activity value is 0.001447 units/ml enzyme. The decrease
in xanthine oxidase activity is caused by the addition and increase
in the test material concentration, where the higher the
concentration, the greater the decrease in xanthine oxidase activity
produced (Tables 1-3). The % inhibition value in table shows that
the greater the concentration of the test material, the greater the
percentage of inhibition so that the xanthine oxidase activity
decreases. Based on the% inhibition value, the IC50 value was then
determined for each test material. The IC50 value is obtained from
a linear regression equation between the concentration of the test
material (x-axis) and the percentage of inhibition of xanthine
oxidase activity by the test material (y-axis). The smaller the IC50

value indicates, the better the inhibition of xanthine oxidase
activity. The test for inhibition of xanthine oxidase activity showed
that the ethanol extract of N. lappaceum leaves, dichloromethane
fraction, and ethyl acetate fraction had xanthine oxidase inhibitor
activity (Table 4). The 1C50 values in sequence are ethyl acetate
fractions with 1C50 value 17.506 g/ ml; ethanol extract with IC50
value 31,148 pg / ml; and dichloromethane fraction with 1C50
value 41.737 pg / ml. Allopurinol, as a positive control, had an
IC50 value of 3,582 ug / ml. The IC50 value of allopurinol
produced was not much different from the IC50 value of
allopurinol carried out by which was 3.16 pg / ml. The ethyl acetate
fraction has the best IC50 value, but it is still fragile compared to
IC50 allopurinol. Ethanol extract and dichloromethane fraction are
thought to contain compounds other than flavonoids to have a large
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IC50 value. Flavonoids can inhibit xanthine oxidase caused by the
presence of hydroxyl groups on C-5 or C-7 atoms and the double
bond between C-2 and C-3, which allows an addition reaction
(oxidase by xanthine oxidase), so that ring B becomes co-planar
against rings A and C. The ability of flavonoids to inhibit xanthine
oxidase activity is through competitive inhibition mechanisms and
interactions with enzymes in the side groups. The results showed
that quercetin flavonoids had considerable xanthine oxidase
inhibition activity with inhibitory values of 0.44 uM, compared to
luteolin of 0.96 uM, and kaempferol of 0.67 uM. So plants
containing quercetin have xanthine oxidase inhibitors and have the
potential to treat gout. According to in addition to flavonoid
compounds, polyphenols and saponins can also inhibit the action
of the xanthine oxidase enzyme. Based on data analysis using one
way ANOVA, the significance value was 0,000 <0,05, which
means there were significant IC50 differences between allopurinol,
ethanol extract, dichloromethane fraction, and ethyl acetate
fraction from N. lappaceum leaves. So it can be concluded that the
variation of solvent has a significant effect on 1C50 values.

Identification of Flavonoids with UV-Vis

Spectrophotometer

The structure of flavonoids contains a conjugated aromatic system
so that it shows strong absorption bands in the UV spectrum region
and visible spectrum [15]. The spectrum determination was carried
out on ethyl acetate fraction as the most active fraction using a UV-
Vis spectrophotometer with the addition of 2 M NaOH, NaOAc,
NaOAc / H3BO3, AICI3, and AICI3 / HCI. Based on the results,
ethyl acetate footage in methanol has a wavelength in band | of 372
nm and band Il of 255 nm, indicating the presence of flavonol.
According to Markham (Markham, 1998), flavonoid flavonols
(free 3-OH) have wavelengths in the band | range between 350-385
nm and band Il between 250-280 nm. Based on previous research
conducted by isolate compounds found in N. lappaceum leaves are
flavonoid compounds, namely flavonol. The UV-Vis spectrum
data from ethyl acetate before and after added shear reagent can be
seen in (Table 6). The addition of NaOH 2 M to ethyl acetate
solution in methanol, causing a right-handed batochrome shift of
85 nm without a decrease in absorption strength, showed a
hydroxyl group at 4"-OH position. The addition of a base of sodium
hydroxide which is a strong base, can ionize many hydroxy groups
in the flavonoide nucleus which show phenolic compounds with
batochromic shift characteristics. The NaOAc shear reagents added
shifted the position of the maximum absorbance in the sample by
11 nm in the | band and 14 nm in the Il band. This shift occurs
because of ionization in the most acidic hydroxyl groups of
flavonoids, which in flavonoids are owned by 7-OH groups and
oxygenation in C6 or C8. Shear reagent NaOAc / H3BO3 is used
to detect the o-diOH (ortho-dihydroxy) group, which reacts by

bridging the two hydroxyl groups in the o-diOH group. The
addition of NaOAc / H3BO3 shear reagents to the sample caused a
spectrum shift of 17 nm in the | band and 8 nm in the 11 band, which
showed 0-diOH in ring B. The addition of the AICI3 shear reactor
caused a shift in 56 nm in the | band and 11 nm in the Il band. The
increase in the spectra’s intensity is because there is still glucose in
the sample, which can increase the intensity. This condition shows
that there are 3-OH with or without 5-OH.

While the addition of AICI3 / HCI, there was a shift in the spectrum
of the | band of 59 nm and the band Il of 11 nm. The addition of
AICI3 and AICI3 / HCI can form acid-resistant complexes between
conflicting hydroxyl and ketone groups and form acid-resistant
complexes with ortho-dihydroxy groups, these reagents can be
used to detect both groups. So the AICI3 spectrum is the sum of the
effects of all complexes on the spectrum, while the spectrum of
AICI3 and HCl is only the influence of the hydroxy-keto complex.
Based on the results of UV spectra, it is possible to predict the
possibility of flavonoid structures found in the ethyl acetate
fraction of N. lappaceum leaves, namely:

Conclusion

The possibility of flavonoids contained in ethanol extracts is
chalkon and isoflavone, in dichloromethane fractions namely
isoflavones. In contrast, in ethyl acetate fractions namely chalcone,
flavone, flavonols containing 3-OH are free and have or do not
have 5-OH free (sometimes derived from dihydroflavonol) and has
an Rf value of 0.14 which is the same as quercetin.Ethanol extract,
dichloromethane fraction, and ethyl acetate fraction from N.
lappaceum leaves have activities as xanthine oxidase inhibitors.
The highest 1C50 value was found in ethyl acetate fraction with
IC50 value 17.506 g / ml; ethanol extract has an 1C50 value of
31,148 pg / ml; while the dichloromethane fraction had the smallest
IC50 value of 41.737 pg / ml with positive control of allopurinol,
which produced an IC50 value of 3.582 g / ml. The peak of the
UV-Vis spectrum ethyl acetate fraction is at 372 nm (band 1) and
255 nm (band I1) shows the presence of flavonol (3-OH is free).
Possible structures found in ethyl acetate fractions are 2- (3, 4-
dihydroxyphenyl) -3, 5, 7-trihiroksi-4H-chromen-4-one or 2- (3, 4-
dihydroxyphenyl) -3, 7-dihroxy -4H-chromen-4-one.

References

1. Trifiro G, Morabito P, Cavagna L, Ferrajolo C, Pecchioli S,
Simonetti M, et al. Epidemiology of Gout and Hyperuricaemia in
Italy during the years 2005-2009: a nationwide population-based
study. Annals Rheumatic Dis. 2013; 72: 694-700.

2. Kumar P, Kumar J, Kumar R, Dubey RC. Studies on phytochemical
constituents and antimicrobial activities of leaves, fruits and stems
of solanum nigrum L. Asian J Plant Sci Res. 2016; 6: 57-68.

Citation: Khurun’in P, Diniatik, Hakim ZR (2022). Xanthine Oxidase Inhibitor Activity of Dichloromethane Fraction, Ethyl Acetate Fraction of
Ethanol Extract of Nephelium Lappaceum L. Leaves SunText Rev Pharm Sci 3(1): 115.


https://ard.bmj.com/content/72/5/694?72%2F5%2F694=&cited-by=yes
https://ard.bmj.com/content/72/5/694?72%2F5%2F694=&cited-by=yes
https://ard.bmj.com/content/72/5/694?72%2F5%2F694=&cited-by=yes
https://ard.bmj.com/content/72/5/694?72%2F5%2F694=&cited-by=yes

Khurun’in, SunText Rev Pharm Sci (2022), 3:1

s SUNTEXT REVIEWS
3. Kurniari PK, Kambayana G, Putra TR. Correlation of hiperuricemic Phenolic, Carotenoid Content. Asian J Pharmaceutical Clin Res.
and fraction uric acid clearence in the tengananvillage 2015; 8: 139-143.
pengringsingan karangasem bali. J Peny Dalam. 2011: 12: 77-80. 22. Anonim. ‘Enzymatic Assay of Xanthine Oxidase (EC 1.1.3.22),
4. Meiyetriani E, Hamzah, Lima F. The Prevalence of Hyperuricemia Sigma Aldrich’, 1994.
and Associated Factors in Depok. AVERROUS. 2017; 3: 1-11. 23. Sastrohamidjojo H. Kromatografi. Yogyakarta: Liberty. 1985.

5. Sudoyo AW, Setiyohadi B, Alwi I, Simadibrata M, Setiati S. Buku
Ajar llmu Penyakit Dalam Jilid 11 edisi V1. Jakarta: Inter Pub. 2014.

6. Katzung BG, Masters SB, Trevor AJ. Basic & Clinical
Pharmacology. 11th Ed. New York: McGraw-Hill, 2009.

7. Mehta SK, Nayeem N. Natural Xanthine Oxidase Inhibitors for
Management of Gout: A Review’, RRIMHS, 3. 2014.

8. Ulfah S. Antioxsidant activity of extract of nephelium lappaceum
linn leaves with dpph (1, 1-diphenyl-2-picryhidrazyl) method
skripsi. Program studi farmasi, fakultas kedokteran dan ilmu
kesehatan, universitas islam negeri syarif hidayatullah, Jakarta.
2016.

9. Rumahorbo SJT. Isolasi senyawa flavonoida dari daun tumbuhan
rambutan (Nephelium lappaceum L.)’. Skripsi.Fakultas Matematika
dan llmu Pengetahuan Alam, Universitas Sumatera Utara. 2012.

10. Nagao A, Seki M, Kobayashi H. Inhibition of Xanthine Oxidase by
Flavonoids. Biosci, Biotechnol, Biochem. 1999; 10: 1787-1790.

11. Susilawati E, Suwendar, Desianti G. Antidiabetic activity of ethanol
extract of nephelium lappaceum I. leaves by using mice aloksan
induced. J Farmasi Galenik. 2017; 4: 24-29.

12. Putri AT. Pengaruh ethanolic extract nephelium lappaceum I. leaves
as antiacne activity towards propionibacterium acnes bacterial.
Undergraduate thesis, Fakultas Kedokteran UNISSULA. 2016.

13. Diniatik, Suparman, Anggraeni D, Amar |. Antioxidant test of
ethanol extract of mangosteen leaves and bark (Garcinia mangostana
L). Pharmaciana. 2016; 6: 21-30.

14. Harborne JB, Metode Fitokimia: Penuntun Cara Modern
Menganalisis Tumbuhan, Terbitan kedua. Bandung: Penerbit ITB.
1996.

15. Cos P, Ying L, Calomme M, Hu JP, Cimanga K, Poel BV, et al.
Structure - activity relationship and classification of flavonoids as
inhibitors of xanthine oxidase and superoxide scavengers. J Nat
Prod. 1998; 71-76.

16. Markham KR. Flavonoid Identification, diterjemahkan oleh Kosasih
Padmawinata. Bandung: Penerbit ITB. 1988.

17. Azmi SMN, Jamal P, Amid A. Xanthine oxidase inhibitory activity
from potential malaysian medicinal plant as remedies for gout. Int
Food Res J. 2012; 19: 159.

18. Septianingsih U, Susanti H, Widyaningsih W. Penghambatan
aktivitas xanthine oxidase oleh ekstrak etanol akar sambiloto
(andrographis paniculata, ness) secara in vitro. J llmiah
Kefarmasian. 2012; 2: 153-163.

19. Hasan A, Tahir MN. Flavonoid from The Leaves of Impatien
bicolor. Turk J Chem. 2005; 29: 65-70

20. Ernawati Susanti H. Penghambatan Aktivitas Xanthine Oxidase oleh
Ekstrak Etanol Sarang Semut (Myrmecodia tuberosa (non Jack) BI.)
Secara in Vitro. Pharmaciana. 2014; 4: 15-22.

21. Fidrianny I, Sukowati A, Sukrasno. In Vitro Antioxidant Activities
of Various Leaves Extracts From Five Varieties Of Rambutan
(Nephelium lappaceum) And It's Correlation With Total Flavonoid,

Citation: Khurun’in P, Diniatik, Hakim ZR (2022). Xanthine Oxidase Inhibitor Activity of Dichloromethane Fraction, Ethyl Acetate Fraction of
Ethanol Extract of Nephelium Lappaceum L. Leaves SunText Rev Pharm Sci 3(1): 115.


https://ojs.unimal.ac.id/averrous/article/view/444
https://ojs.unimal.ac.id/averrous/article/view/444
https://www.tandfonline.com/doi/pdf/10.1271/bbb.63.1787
https://www.tandfonline.com/doi/pdf/10.1271/bbb.63.1787
http://www.pharmanet.com.br/pdf/np970237h.pdf
http://www.pharmanet.com.br/pdf/np970237h.pdf
http://www.pharmanet.com.br/pdf/np970237h.pdf
http://www.pharmanet.com.br/pdf/np970237h.pdf
http://ifrj.upm.edu.my/19%20(01)%202011/(21)IFRJ-2010-271%20Parveen.pdf
http://ifrj.upm.edu.my/19%20(01)%202011/(21)IFRJ-2010-271%20Parveen.pdf
http://ifrj.upm.edu.my/19%20(01)%202011/(21)IFRJ-2010-271%20Parveen.pdf
http://download.garuda.kemdikbud.go.id/article.php?article=1458299&val=5554&title=PENGHAMBATAN%20AKTIVITAS%20XANTHINE%20OXIDASE%20OLEH%20EKSTRAK%20ETANOL%20AKAR%20SAMBILOTO%20Andrographis%20paniculata%20Ness%20SECARA%20IN%20VITRO
http://download.garuda.kemdikbud.go.id/article.php?article=1458299&val=5554&title=PENGHAMBATAN%20AKTIVITAS%20XANTHINE%20OXIDASE%20OLEH%20EKSTRAK%20ETANOL%20AKAR%20SAMBILOTO%20Andrographis%20paniculata%20Ness%20SECARA%20IN%20VITRO
http://download.garuda.kemdikbud.go.id/article.php?article=1458299&val=5554&title=PENGHAMBATAN%20AKTIVITAS%20XANTHINE%20OXIDASE%20OLEH%20EKSTRAK%20ETANOL%20AKAR%20SAMBILOTO%20Andrographis%20paniculata%20Ness%20SECARA%20IN%20VITRO
http://download.garuda.kemdikbud.go.id/article.php?article=1458299&val=5554&title=PENGHAMBATAN%20AKTIVITAS%20XANTHINE%20OXIDASE%20OLEH%20EKSTRAK%20ETANOL%20AKAR%20SAMBILOTO%20Andrographis%20paniculata%20Ness%20SECARA%20IN%20VITRO
https://journals.tubitak.gov.tr/cgi/viewcontent.cgi?article=2665&context=chem
https://journals.tubitak.gov.tr/cgi/viewcontent.cgi?article=2665&context=chem

