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Hyperuricemia is a non-communicable disease characterized by 
high levels of purine in the blood. One of the foods high in purine is 
melinjo chips. Instant granules from melinjo peel extract with a 
concentration of 450 mg have been proven to be effective as an anti-
hyperuricemia treatment. To ensure the quality of the instant 
granule preparation, a quality evaluation was conducted to 
establish it as a new alternative in hyperuricemia therapy. The study 
aimed to assess the quality of the instant granule preparation of 
melinjo peel extract, including physical evaluation (particle size, 
loss on drying, and pH), characterization with Scanning Electron 
Microscope (SEM) and Fourier Transform Infrared Spectroscopy 
(FT-IR), and specific microbial tests. The test results revealed that 
the particle size of the instant granules was classified as coarse 
particles, the Loss on Drying results showed 1.29% granule loss, and 
the pH evaluation indicated that the granules had a pH of 7.78. 
Based on the SEM characterization, the granules exhibited non-
clumping and heterogeneous morphology. FTIR analysis showed 
the presence of quercetin in the instant granules of melinjo peel. 
Specific microbial testing indicated the absence of E. Coli in the 
preparation. Therefore, it is concluded that the instant granule 
preparation of melinjo peel has characteristics that make it suitable 
for development as an instant nutraceutical granule preparation for 
anti-hyperuricemia treatment. 
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INTRODUCTION 

Gout or hyperuricemia occurs due to 
high levels of purine in the blood. 
Hyperuricemia or gout is a non-
communicable disease but if not treated 
immediately it has the potential to become 
gout arthritis. Potential complications 
include the risk of kidney stones and 
increased risk of mortality due to 
cardiovascular disorders.1 The prevalence 
of hyperuricemia globally is 2.6% to 36%, 
but in each country the prevalence varies. 
This is influenced by the environment, diet, 

and genetics.2 The prevalence of 
hyperuricemia in Indonesia is 15%.3 

Many people do not routinely check 
their uric acid levels, so they find out too 
late that they have hyperuricemia. 
Hyperuricemia is greatly influenced by 
lifestyle, namely diet and exercise habits.1 
From a health perspective, the shift in 
modern lifestyle is currently one of the 
biggest risk factors. Research shows that 
there is a relationship between lifestyle and 
uric acid levels in the body, including 
consuming foods high in purines.4 

https://doi.org/10.22435/jki.v15i1.
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The antioxidant activity of the melinjo 
plant in almost all parts of the plant, 
starting from the extract of the roots, 
leaves, seeds, and stems of melinjo, can 
ward off free radicals. Melinjo extract has a 
protein content of 9-10% which has the 
potential as an antioxidant to ward off free 
radicals, the main cause of cancer. 5From 
this study, it can be seen that the melinjo 
plant has great potential as a nutraceutical 
product that is beneficial for public health, 
including preventing and treating 
diseases.6 

Excessive consumption of melinjo 
seeds or processed melinjo seeds can cause 
hyperuricemia because they contain high 
levels of purine.7 However, several studies 
have shown that melinjo peel can reduce 
uric acid levels. Melinjo peel has been 
proven effective in various 
pharmacological activities, such as 
antioxidants, antimicrobials, anti-
hypercholesterolemia, and anti-
hyperuricemia. The study results indicated 
antioxidant activity, total phenols, and 
antimicrobial properties with an extraction 
temperature treatment of 60°C.8  

Based on in vivo research, melinjo peel 
extract was given to mice as test animals 
after a high-cholesterol diet via a tube for 
14 days. The LPL enzyme activity increased 
after being given melinjo peel extract 
because it contained flavonoids.1 In vivo 
anti hyperuricemia testing stated that the 
ethanol extract of melinjo was more 
effective at a dose of 450 mg/kgBW 
compared to allopurinol 90 mg/kgBW, 
reducing uric acid levels by 50% and 54%. 
According to Sari et al. (2019), an ethanol 
extract of melinjo peel with a dose of 13 
mg/kgBW can reduce uric acid levels by 
up to 31.25.9 

In 2022, our research team conducted a 
study on the formulation of instant 
granules from melinjo peel extract. The best 
formula (Formula 1), contains 450 mg of 
extract and 1 g of PVP 
(Polyvinylpyrrolidone). The instant 
granule formula has undergone several 
evaluations, including flow time, angle of 
repose, compressibility index, moisture 

content, dissolution time, and analysis of 
melinjo peel extract levels. The results of 
the physical evaluation of the formula are 
positive.10 

The researchers developed an instant 
granule preparation formula from melinjo 
peel extract, based on its antihyperuricemic 
activity tested in vivo. To ensure the 
quality of the nutraceutical preparation, it 
is essential to conduct quality evaluation 
tests to maintain consistent properties and 
characteristics during manufacturing, 
storage, and patient use. This research is an 
important step in developing a new 
alternative for high-quality hyperuricemia 
therapy. After identifying the best formula, 
further tests were conducted, including 
physical characterization, microbiology, 
and accelerated stability tests, to ensure 
that the instant granule preparation of 
melinjo peel meets the highest quality 
standards. The reason for choosing instant 
granule preparations is that they are the 
easiest to apply to the community, and no 
study has been conducted on the 
formulation of instant granule 
preparations from melinjo peel extract.  
 
METHODS 

This research is an experimental study. 
The methods used in this study are 
physical evaluation (particle size, loss on 
drying, pH testing), characterization with 
Scanning Electron Microscope (SEM) and 
Fourier Transform Infrared Spectroscopy 
(FTIR), and specific microbial tests on 
instant granule preparations. 

 

Equipment and materials 

The study utilized the following tools: 
a sieving shaker, moisture content 
analyzer, pH meter, Scanning Electron 
Microscopy (FE-SEM FEI INSPECT F50), 
and Fourier Transform Infrared 
Spectroscopy (FT/IR-6100 type A). The 
materials used included instant granules of 
Melinjo peel, distilled water, pH 4 and 7 
buffers, KBr, quercetin, and Mac Conkey 
Agar (MCA) medium. 
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Physical evaluation of instant granules 

Particle size 
Weighed the granules used in the test, 

placed them into the sieving shaker, and 
started sieving for 10 minutes. Weighed the 
granules trapped in each sieve and 
calculated the percentage of fractions using 
the following formula11 :  

 
Loss on drying (LoD) 

Weighed 10 grams of instant granules, 
tested on a moisture content analyzer, test 
was done for 10 minutes.12 
 

pH Testing 
Weighed 5 g of instant granules, 

dissolved in 100 mL of distilled water. The 
instant granule solution was measured 
with a pH meter that had been calibrated 
using pH 4 and 7 buffers.13 
 
Characterization of instant granule  

Scanning electron microscopy (SEM) 
This test aims to see the morphology 

formed in instant granules. The sample was 
coated with gold-palladium for 10 seconds, 
the sample was tested with SEM. The 
expected result is the absence of pores in 
instant granules.14 

 

Fourier Transform Infrared Spectroscopy 
(FT-IR) 

This test aims to determine the 
structure of the functional groups of a 
compound. Instant granule and quercetin 
samples were each ground with KBr and 
compressed to make pellets then scanned 
in the range of 400-4000 cm-1.15 
 
Specific microbial testing 

The specific microbial testing involves 
checking for the presence of E. coli bacteria. 
Bacterial isolation is performed by 
streaking the inoculum on a petri dish 
containing MacConkey Agar (MCA) 
medium using the streak plate method. The 
inoculum is aseptically streaked on the 
MCA using a round one needle, and then 
the petri dish is inverted and incubated at 
37°C for 48 hours. A negative result is 
indicated if the MCA turns brick red, and 

positive if it turns pink, and bacterial 
colonies grow around the MCA.16 
 
RESULTS AND DISCUSSION 

Instant granules of melinjo peel extract 
that have been made using the wet 
granulation method and a dose of 0.45 
grams which have antihyperuricemic 
activity, were tested for the quality of the 
instant granule preparation consisting of 
physical evaluation (particle size, loss on 
drying, pH test), characterization with SEM 
and FTIR, and specific microbial testing. 
 
Physical evaluation of instant granules 

Particle size 

The purpose of the test was to 
determine the particle size of instant 
granules of melinjo peel extract to ensure 
that the granules have the appropriate size  
17. The test was carried out using a sieving 
shaker with sieves arranged in sequential 
order, starting from the top with sizes 12, 
14, 16, 18, 20, and a collection pan. Based on 
Table 1, the particles from the instant 
granules of melinjo peel extract are 
distributed across several particle size 
ranges, with more particles in mesh 
numbers 16 and 20. This indicates that the 
particle size range of the granules is 850 μm 
- 1.18 mm, categorizing the instant granules 
of melinjo peel extract as coarse powder.18 
 

Table 1. Particle size of instant granule 

Sieve 
number 

Sieve 
size 

Granule 
weight 

%Fraction 

12 1.7 mm 2.9 6.35 
14 1.4 mm 7.1 15.54 
16 1.18 mm 11.9 26.04 
18 1 mm 3.0 6.56 
20 850 m 12.1 26.48 

 
Loss on drying (LOD) 

The Loss on Drying (LOD) test 
measures the moisture content of granules 
by comparing their wet weight with their 
weight after drying. The aim is to 
determine the percentage of moisture in the 
granules.19 In a LOD test with 3 repetitions, 
the average value obtained was 1.29% 
(refer to table 2). The requirement for LOD 
value is 1 - 2%. Therefore, the instant 
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granules of melinjo peel extract have a 
good LOD value as they meet the 
requirements.20 

Table 2. LOD and pH testing of instant 
granule 

Repetition of- LOD pH 

1 1.26% 7.80 
2 1.22% 7.75 
3 1.38% 7.80 

Average 1.29% 7.78 
 

 
pH testing 

The pH test measures the granules' 
acidity level when they are turned into a 
solution. This test is essential for assessing 
the quality of the granule preparation. The 
results of the pH test on the instant granule 
solution are presented in Table 2, showing 
a value of 7.78. Based on the pH value, it 
can be inferred that the instant granule 
preparation of melinjo peel extract is close 
to neutral. If the pH of the granule 
preparation is too acidic, it may cause 
stomach irritation, while if the pH is too 
alkaline, it will result in a bitter taste.21 

 
Characterization of instant granule  

Scanning electron microscope (SEM) 
Testing using SEM was carried out to 

see the morphology of the instant granules 
of melinjo peel extract (Figure 1). The 
results of the characterization test of the 
instant granule preparation using SEM 
with a magnification of 500x, 1000x, 2000x, 
and 5000x had an irregular or 
heterogeneous shape, were hollow, and 
did not clump together. The irregular or 
heterogeneous shape indicates that 
quercetin in the instant granules of melinjo 
peel extract was not found on every surface 
of the granule.22 

Figure 1. Result of Scanning Electron 
Microscopy (SEM) testing of instant 

granule with magnification 500x (a), 1000x 
(b), 2000x (c), 5000x (d). 

 
Fourier transform infrared spectroscopy 
(FT-IR) 

The results of the characterization of 
instant granule preparations using FTIR 
compared to quercetin compounds (Figure 
2) indicate that the preparation still 
contains flavonoid compounds that act as 
anti hyperuricemia. At a wave number of 
3400 cm-1 indicates the OH stretching 
functional group, at a wave number of 1550 
- 1650 cm-1 indicates the presence of a C-C 
stretching bond, a wave number of 1670 
cm-1 indicates the carbonyl group C = O 
stretching, and wave numbers 650 and 1000 
cm-1 indicate the presence of an aromatic 
group or ring.23 

Figure 2. Result of FTIR testing; (a) instant 
granule; (b) quercetin 

 
Specific microbial testing 

The results of the 24 and 48-hour 
incubation test, with three repetitions and 2 
dilutions (see Table 3), indicated that the 
sample preparation did not contain E. coli 
bacteria. This was evident from the lack of 
brick red colonies after the suspension was 
plated on MCA media.24 

Table 3. Result of specific microbial testing 

Sample 
Incubation time 

(hour) 

24 48 

Sample dilution 10-1 - - 
Sample dilution 10-2 - - 
Positive control (E. 
coli bacteria) 

+ + 

Negative control - - 
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CONCLUSION 

Characterization tests of instant 
granules of melinjo peel have been carried 
out including physical evaluation (particle 
size, loss on drying, and pH), SEM and 
FTIR characterization, and specific 
microbial testing. 

Based on particle size testing, it 
showed that the particle size ranged from 
850 μm to 1.18 mm, including coarse 
particles. The LOD value met the 
requirements, being below 1-2%. The pH 
testing indicated safety, approaching a 
neutral level. The SEM characterization 
results showed irregular or heterogeneous 
shapes, hollow, and no clumping, 
suggesting the presence of quercetin, 
although not on every surface. The 
quercetin compound in the instant granule 
preparation was confirmed by the FTIR 
test. Specific Microbial Testing revealed no 
E. coli bacterial contamination in the 
instant granule preparation of melinjo peel. 
Therefore, it is concluded that the instant 
granule preparation of melinjo peel has 
characteristics that make it suitable for 
development as an instant nutraceutical 
granule preparation for anti-
hyperuricemia treatment. 
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