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ABSTRACT

The aim of this study was to study the characterization and phytochemical screening of meniran
(Phyllanthus nirurilinn) extract's nanoparticles used ball mill method. The effect of herbal products would
be maximized, a formulation that able to increase solubility, stability, bioavailability, and a targeted system
was needed so the use of simplicia would be more effective. One of alternative solutions to this problem
was to make the preparation of meniran extract in the form of nanoparticles. Nanoparticles made it easier
for extract to be absorbed in blood plasma and were more effective in achieving the target drug itself.
The manufacture of meniran nanoparticles used ball mill method. Then, meniran extract nanoparticles
characterization and phytochemical screening were carried out. Meniran (Phyllanthus niruri Linn) extract
nanoparticle characterization consisted of size, used Particle Size Analyzer (PSA), and morphology,
used Scaning Electron Microscope (SEM). Phytochemical screening of meniran extract nanoparticles
used qualitative screening by reagent test. The results showed that the meniran extract nanoparticles
produced an average size of 192.6 nm. The averange shape of particle was imperfectly amorphous and
the dominant composition was Carbon (C). Phytochemical screening showed the content of flavonoids,

tannins, saponins, terpenoids and alkaloids.
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INTRODUCTION

Meniran (Phyllanthus niruri Linn.) contains active
compounds such as flavonoid, tannin, alkaloid,
saponin and terpenoid'. Flavonoid have some
benefits, including anticancer, antioxidant, anti-
inflammatory, and antiviral properties?’. Tannin
is efficacious as antioxidants and antibacterial
agents®. Saponin has the ability as antimicrobials,
while terpenoid is able to inhibit the activity of
Escherecia coli and Staphylococcus aureus®. The
obstacle in the application of plant extracts is
their low solubility in the digestive tract so that
absorption in blood plasma is low®.To optimize
the effect of herbal medicines, it is necessary to
develop a formulation that can improve solubility,
stability, bioavailability, and a system that
focuses on application effectiveness. The use of
nanoparticles as drug carriers and drug delivery
systems has developed in recent years. The small
size of particle has a number of advantages over
conventional carrier systems: higher stability
against gravity aggregation and separation; higher
optical clarity; and increased bioavailability®. The
reduced particle size causes bioactive agents to be
absorbed easily, able to penetrate the mucus layer,
or be absorbed directly by cells’. Therefore, in this
study, we aim to review the characteristics and
phytochemical content of nanoparticles extracts of
meniran (Phyllanthus niruri Linn.) using the ball
mill method.

MATERIALS AND METHODS

Extraction of Meniran (Phyllanthus niruri
Linn.)

Meniran was macerated using 70% ethanol solvent.
The mixture was then soaked for 24 hours and

filtered. Maceration was repeated three times until
clear colored filtrate was obtained. The filtrate
obtained was concentrated with a rotary evaporator
at 50 °C.

Phytochemical Screening

Alkaloid test: Conducted by the method of Mayer,
Wagner and Dragendorff. A sample of 3 mL was
added with 5 mL of 2 M HCI, stirred and cooled
at room temperature. After that, 0.5 g of NaCl was
added to the already cool sample then stirred and
filtered. The filtrate obtained was added with 3
drops of 2 M HCI, then separated into 4 parts (A,
B, C, D). Filtrate A was used as blank, filtrate B was
added to Mayer's reagent, filtrate C was to be added
to Wagner reagent, while filtrate D was used for the
confirmation test. Precipitate would be formed on
the addition of Mayer and Wagner reagents, when
identification indicates the presence of alkaloid.
Confirmation test was carried out by adding 25%
ammonia to filtrate D until PH changed to 8-9. Then
chloroform was added, and evaporated in water
bath. Then 2M HCI was added, stirred and filtered.
The filtrate was divided into 3 parts. Filtrate A was
used as blank, filtrate B was tested with Mayer's
reagent, while filtrate C was tested with Dragendorff's
reagent. The formation of a precipitate indicated the
presence of alkaloid.

Tannin test: 2 grams of sample was put into a 500
mL boiling flask, then added 350 mL of distilled
water and refluxed for 3 hours. The sample was
cooled and transferred into 500 ml volumetric
flask, then filtered and 2 ml of the filtrate was put
into a 100 ml volumetric flask. 2 ml of Folin Denis
reagent and 5 ml of saturated Na,CO, were added
and allowed to stand for 40 minutes then the
absorbance was measured at wavelength of 725 nm.
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100 grams of Na,WO,, 20 grams of phospomolybdic acid and 50 ml of
85% phosphoric acid were added to 750 ml of distilled water, then the
mixture was refluxed for 3 hours, cooled and added to 1 liter of distilled
water. 3 grams of anhydrous Na,CO, was added to 100 ml of distilled
water at 70-80°C, stirred and cooled over night.

Saponin test: Used the Forth method, by inserting 2 mL of the sample
into a test tube, then 10 mL of distilled water was added and shaken for
30 seconds, the changes that occurred was ovserved. the indication of
the presence of saponin was the formation of solid foam (not lost for
30 seconds),.

Flavonoid test: 3 mL of the sample was evaporated and washed with
hexane until it was clear. The residue was dissolved in 20 mL of ethanol
and then filtered. The filtrate was divided into 4 parts (A, B, C and D).
Filtrate A as blank, filtrate B added 0.5 mL of concentrated HCI then
heated in a water bath, indicates a positive result (Bate Smith-Metchalf
method). if there is a color change frpm dark red to purple. The filtrate
C was added with 0.5 mL of HCI and Mg metal and then the color
change was observed (Wilstater method). Red to orange colors are
given by flavone compounds, dark red colors are given by flavonols or
flavonones, green to blue colors are given by aglycones or glycosides.

Terpenoid test: Terpenoid test used the Liebermann-Bouchard
method. The reaction of triterpenoid with Liebermann's reagent
produced a red-purple color while steroid gave a green-blue color.

Manufacture of Meniran (Phyllanthus niruri Linn.) Extract
Nanoparticles

Simplicia meniran was macerated with 90% methanol and soaked for 3
x 24 hours. Then the mixture was filtered and the obtained filtrate was
concentrated with a rotary evaporator at 50°C. The extract was diluted
to 5%, 10% and 20% with 0.5% CMCNa. Meniran extract with each
concentration of 5%, 10% and 20% was taken 25 ml and then added to
250 grams of minerals containing amino acids and multivitamins, then
nanoparticles synthesis was carried out by top-down milling method.
The powder-loaded ball mill and the ambient balls are rotated at a
speed of 1000 rpm.

Characterization of Meniran (Phyllanthus niruri Linn.)
Extract Nanoparticles

Characterization used Particle Size Analyzer (PSA) and Scanning
Electron Microscopy (SEM). On particle size characterization by PSA,
the specimen was dissolved in 3 ml of ethanol. The solute was then
put into a tube with a maximum solution height of 15 mm. Then the
diameter distribution of the specimens was measured using the VASCO
Nano Particle Analyzer. This examination was carried out based on the
Dynamic Light Scattering (DLS) method using the Zetasizer Nano ZS
(Malvern Instruments).

In the morphological characterization by SEM, the powders of meniran
nano extract were placed on the butt using a double-sided tape. The
powders were conditioned to be electrically conductive with a thin
layer of platinum beam from the coating for 30 seconds at pressure
below 2 Pa and current strength of 30 mA. Photographs were taken at
electron voltage of 10 kV at the desired magnification.

RESULTS AND DISCUSSION

The results of the phytochemical screening of meniran (Phyllanthus
niruri Linn) can be seen in Figure 1.

The results showed that meniran (Phyllanthus niruri Linn) positive
contained compounds: flavonoid, tannin, saponin, trepenoid and
alkaloid. Flavonoid showed color change to orange. Tannin showed
color change to blackish green. The saponin formed foam for about
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Figure 1. Meniran (Phyllanthus niruri Linn) phytochemical screening
results A. Flavonoid, B. Tannin, C. Saponin, D. Trepenoid, E. Alkaloid.

10 minutes and when 1 drop of hydrochloric acid was added, the foam
did not disappear. Terpenoid showed color change to red. Examination
of alkaloid used three tests with results: Meyer test formed white
precipitate, Dragendrof test formed brown precipitate and Wagner test
formed a brown precipitate.

The components contained in the meniran (Phyllanthus niruri Linn.)
were analyzed for its compounds by color test with several reagents
for flavonoid, tannin, saponin, trepenoid and alkaloid. The specific
reagents used were mostly polar so they could interact with the
sample based on the principle of 'like dissolves like®. The formation of
precipitates in the Mayer, Wagner and Dragendorft tests meant that
in the meniran (Phyllanthus niruri Linn.) there was alkaloid. Alkaloid
had alkaline properties and was in the form of salts in plants, so acidic
water was chosen to extract alkaloids’. Treatment with NaCl before the
addition of reagents was carried out to remove protein. The presence
of protein in the compound could form precipitation and false positive
results in some compound tests when Wagner reagent was added'’.

Positive result of alkaloid in the Mayer test was indicated by the
formation of a white precipitate. It was thought that the precipitate
was a potassium-alkaloid complex. On the manufacture of Mayer's
reagent, solution of mercury(II) chloride plus potassium iodide would
react to form a red precipitate of mercury(Il) iodide. Potassium
tetraiodomercurate(II) would be formed when the excessive potassium
iodide was added". Alkaloid contained nitrogen atoms that had lone
pair of electrons so that they could be used to form coordinate covalent
bonds with metal ions' In the alkaloid test with Mayer reagent, it was
estimated that the nitrogen in the alkaloid would react with the metal
ion K+ from potassium tetraiodomercurate(II) to form a precipitated
potassium-alkaloid complex. Positive result of alkaloid in the Wagner
test was indicated by the formation of a light brown to yellow
precipitate. It is estimated that the precipitate was potassium-alkaloid.
In the preparation of Wagner reagent, iodine reacted with I- ions of
potassium iodide to produce I3- ions which were brown in color.
In the Wagner test, metal ions K+ would form coordinate covalent
bonds with nitrogen in the alkaloids to form a precipitated potassium-
alkaloid complex. Positive result of alkaloid in Dragendorff test was
also indicated by the formation of a light brown to yellow precipitate.
The precipitate was a potassium alkaloid. In the manufacture of
Dragendorff reagent, bismuth nitrate was dissolved in HCI so that no
hydrolysis reaction occured because bismuth salts ere easily hydrolyzed
to form bismuth ions (BiO+). Furthermore, the Bi3+ ion from bismuth
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nitrate reacted with potassium iodide to form a black precipitate of
Bismuth(III) iodide which then dissolved in excess potassium iodide
to form potassium tetraiodobismuthate’®. In the alkaloid test with
Dragendorff reagent, nitrogen was used to form a coordinate covalent
bond with K+ which was a metal ion'. To confirm the positive results
of alkaloids obtained, Mayer, Wagner and Dragendorff tests were
performed on the CHCI3 fraction and the water fraction of the sample.

On the tannin test, positive results were obtained, the presence of
tannin would precipitate protein in gelatin. Tannin reacted with gelatin
to form stable copolymers that were insoluble in water'. This reaction
was more sensitive with the addition of NaCl to enhance the saltiness of
the tannin-gelatin. The appearance of foam in the Forth test indicated
the presence of glycosides that had the ability to form foam in water which
was hydrolyzed into glucose and its aglycones'. The foam formation
reaction showed a positive result of the saponin test. In addition to the
Forth test, the Lieberman-Burchard test was also carried out which is a
characteristic test for unsaturated sterols and triterpenes"’.

The results of the Particle Size Analyzer (PSA) test on the particle size
and size distribution of meniran extract nanoparticles made using the
ball milling method at 1000 rpm are shown in Table 1.

Compositions in the nanoparticles formulation, the larger the particle
size formed.

The results of the SEM test with magnification of 10000x with scale of
1gm = 1000 nm showed the surface morphology of the carbon particles
and the sizes of the carbon particles can be seen in Figure 2.

The results of the Particle Size Analyzer (PSA) test on the production
of meniran (Phyllanthus niruri Linn) extract nanoparticles with the
ball milling method at 1000 rpm could be seen to produce an average
of 192.6 nm of meniran extract nanoparticles. Characterization
conducted by PSA showed samples with nano size. Nanoparticles were
solid colloidal particles with a diameter of 1-1000 nm'®. Nanoparticles
synthesized from polymeric or macromolecular materials generally
had size range between 1 to 1000 nm1*. The required nanoparticle size
in the drug delivery system was 50-300 nm®. Particle size played an
important role in determining drug distribution and release, targeting
ability of nanoparticle systems, and toxicity*'.

Table 1: Particle Size of Synthesis Result of Meniran (Phyllanthus niruri
Linn) Extract Nanoparticles at Several Doses.

Concentration Particle Size (nm) Polydispersity Index (Pdl)

P1(5%) 192,6 0,903
P2(10%) 196,3 0,918
P3(20%) 206,4 0,804

The difference in particle size indicated that the more compound

Figure 2. Morphology of Meniran (Phyllanthus niruri Linn) Extract
Nanoparticles using 1000x Magnification SEM.

1570

Synthesis of nanoparticles in the top-down method was conducted by
milling. Synthesis of nanoparticles by grinding different elements in an
inert atmosphere used milling and annealing. The top-down method
was known to have the advantages of efficient method and phase
formation at low temperatures®.

The results of Scanning Electron Microscopy (SEM) showed that from
the overall production of nanoparticles, it could be seen that some of the
nanoparticles were already nano-sized. Scanning Electron Microscopy
(SEM) was a method of researching the surface structure of a sample.
This instrument provided a large depth of field, i.e. the sample area
could be viewed in a sufficiently large focus. SEM had the advantage
of a relatively wide magnification range. The images produced by
this instrument appeared in three-dimensional form, made it more
attractive to human eye and made it easier for researchers to analyze®.
Scanning Electron Microscopy (SEM) provided detailed surface
information by tracing the sample in a raster pattern with an electron
beam. The scatter pattern created by the interaction of the sample with
the electron beam produces information about the size, shape, texture,
and composition of the sample?’. SEM results of meniran (Phyllanthus
niruri Linn) extract nanoparticles showed amorphous morphology and
the presence of agglomeration in milling treatment had a small particle
size morphology.

Advantages of using nanoparticles: controlled size, narrow size
distribution, selectivity and precision”. The antibacterial ability of
nanoparticles is influenced by the physical characteristics of the
nanomaterial such as size, shape, and surface properties. The ratio of
surface area to volume increases with the smaller particle size so that
the nanoparticles have a stronger antibacterial ability. The smaller the
nanoparticle size, the greater the antimicrobial effect.

CONCLUSION

1. Phytochemical screening of Meniran (Phyllanthus niruri Linn)
extract contains of flavonoid, tannin, saponin, tritepenoid, and
alkaloid.

2. Synthesis of meniran (Phyllanthus niruri Linn) extract nanoparticles
by ball milling method produces an average of 192.6 nm of meniran
extract nanoparticles. The average shape particle is imperfect
amorphous with the dominant composition is Carbon (C).
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