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ABSTRACT

Article Type:

Introduction: Rhodomyrtus tomentosa (haramonting), a typical plant of North Sumatera,
Indonesia, contains important medicinal ingredients. Nano sized drugs have high loading
capacities and can be given at high concentrations. This study aimed to determine the
components and toxicity of nanoherbal haramonting. It also aimed to determine the effect of
nanoherbal haramonting on the histology of the liver, kidneys, lungs, heart and brain.
Methods: High-energy milling was performed to produce nanoherbal haramonting. Thinlayer chromatography was utilised to determine the chemical components of the nanoherb.
Antioxidant tests were performed by using the 1,1-diphenyl-2-picryhydrazil method. The
three-stage of lethal dose 50 (LD50) which comprised the dose orientation test, preliminary
test and actual phase test/LD50 determination, and the Thomson–Weil formula was applied
to measure the lethal concentration 50 (LC50) of nanoherbal haramonting. Organs were
collected for histological investigation after 14 days of the lethality test.
Results: Nanoherbal haramonting had an average diameter distribution of 600.1 nm ± 135.8.
It contained flavonoids, steroids, glycosides, saponins and tannins. Its LC50 and LD50 values
were 2961.535 ppm and 10.4 ± 0.135 mg/kg BW, respectively. The histology of the heart, kidney,
lungs, heart and brain were changed and affected by nanoherbal haramonting treatment at
each dose level.
Conclusion: Nanoherbal haramonting has strong antioxidative activity and small size,
can be effectively used as medicine in the future because it contains secondary metabolite
compounds that can be developed as drugs. However, it has mild toxicity.

Original Article
Article History:

Received: 4 March 2019
Accepted: 8 June 2019
Keywords:

Nanoherbal
Haramonting
Rhodomyrtus tomentosa
LD50

Implication for health policy/practice/research/medical education:

Nanoherbal haramonting possesses high antioxidant activity and small size helping in penetrating cells. It might be used as
herbal medicine in the future.
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Introduction
Herbal plants are often used as a source of medicines
because they contain small size of various bioactive
ingredients, such as alkaloids, saponins, tannins,
flavonoids, cardiac glycosides, steroids, terpenoids and
phenolic compounds (1). The chemical compositions and
uses of medicinal plants have been investigated by various
scientific communities given the ability of these plants to
produce innovative products with fewer side effects than
chemical drugs (2). Although the extraordinary structural
diversity and physicochemical and biological properties of
*Corresponding author: Syafruddin Ilyas,
Email: syafruddin6@usu.ac.id

natural products have impressed researchers, information
illustrating the true potential of natural products remains
lacking (3-5). Nanotechnology can produce herbal
medicines with atomic, molecular, chemical, biological or
catalytic scales. Transforming herbal plants into nanoscale
products may increase treatment effectiveness (6).
Rhodomyrtus tomentosa (haramonting) is one of the
thousands of plants in Indonesia that can be used as
traditional medicine. Haramonting leaves are applied
to treat colic, diarrhoea, dysentery, abscesses, bleeding,
abdominal pain and wounds and to neutralise toxins (7,8).
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Screening tests have shown that haramonting leaf extract
has intense activity against gram-positive bacteria (9,10).
It also has antibacterial, antihepatitis, skin-whitening,
antiageing and skin-enhancing biological activities (11).
Various formulations for skin-related products, such as
skin-whitening, antiageing, antiacne and skin-enhancing
products, have been developed on the basis of haramonting
in Indonesia (12). Malaysians also use haramonting to
treat dysentery and diarrhoea (13). Haramonting has
strong activities and valuable potential for development
as an effective drug that can replace antibiotics or reduce
antibiotic resistance in bacteria (14). The effectiveness
of nanoherbal haramonting is expected to be better than
that of haramonting extract. However, the application of
nanoherbal haramonting has not yet been investigated in
Indonesia or elsewhere. Therefore, component analysis
and toxicological evaluations must be conducted to
identify the safety of nanoherbal haramonting which are
the main aims of this study.

nm ultraviolet light and then sprayed with KOH (15-18).
Saponins
Nanoherbal haramonting was dissolved in ethanol and
then spotted on a silica gel 60 F254 plate. The mobile
phase comprised chloroform:glacial acetic acid:formic
acid:water (64:32:12:8). The plate was observed under
354 and 366 nm ultraviolet light and then sprayed with
Lieberman–Bochard solution (15-20).
Tannins
Nanoherbal haramonting was dissolved in ethanol and
then spotted on a silica gel 60 F254 plate. The mobile
phase comprised ethyl acetate:methanol:ethanol:water
(81:11:4:8). The plate was observed under 354 and 366
nm ultraviolet light and then sprayed with FeCl3 (15-18).
Characterisation of nanoherbal haramonting
Ash levels
A total of 2 g of nanoherbal haramonting was placed in
a porcelain crucible and combusted to a specific weight.

Materials and Methods
Nanoherbal haramonting
Ash weight ( g )
The research method followed in this work was based
(1)
=
% Ash levels
×100%
on Patent S00201900866 (currently in the registration
Sample weight ( g )
stage). Haramonting was collected from a residential
area in Rantauprapat, Northen Sumatera and reduced
Acid-insoluble ash content
to nano size through High-energy milling with HCl 2M
The ash obtained from the previous test was heated with 25
activator solution (Tokyo, Japan). The characteristics and
mL of dilute hydrochloric acid for 5 minutes until boiling.
shape of nanoherbal haramonting were observed under
The acid-insoluble ash was filtered and then washed with
the Axiocamp ERc 5s microscope (Germany, 2015) with
hot water. The residue and filter paper were combusted to
×40 magnification and ×10000 magnification by using a
a fixed weight.
scanning electron microscope (SEM) (JSM-6390A, Tokyo,
Ash weight ( g )
% Acid − insoluble − ash content =
×100%
Japan). Size distribution was evaluated through particle
(2)
Sample weight ( g )
size analysis (PSA).
Water-soluble substance content
Measurement of components by thin-layer chromatography
In this test, 5 g of nanoherbal haramonting was macerated
Flavonoids
in 2.5 mL of chloroform in 100 mL of water in a stoppered
Nanoherbal haramonting was dissolved in ethanol and
flask for 24 hours. The mixture was shaken frequently
then spotted on a silica gel 60 F254 plate. The mobile phase
during the first 6 hours of maceration, allowed to stand
consisted of butanol:acetic acid:water (4:1:5). The plate
for 18 hours and then filtered. Next, 20 mL of the filtrate
was observed under 354 and 366 nm ultraviolet light and
was evaporated to dryness in a tared porcelain dish. The
then sprayed with hydrochloric acid (15-18).
remaining filtrate was heated at 105°C to a fixed weight.
Steroids
Nanoherbal haramonting was dissolved in ethanol and
then spotted on a silica gel 60 F254 plate. The mobile phase
consisted of n-hexane:ethyl acetate (80:20). The plate was
observed under 354 and 366 nm ultraviolet light and then
sprayed with anisaldehyde sulphuric acid (15-18).
Glycosides
Nanoherbal haramonting was dissolved in ethanol and
then spotted on a silica gel 60 F254 plate. The mobile
phase consisted of ethyl acetate:methanol:ethanol:water
(81:11:4:8). The plate was observed under 354 and 366
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% Water-soluble-substance =

Subctanceweight (g) 100
.
100%
Sample weight (g) 20

(3)

Ethanol-soluble extracts
First, 5 g of nanoherbal haramonting was macerated in 100
mL of 96% ethanol for 24 hours in a stoppered flask. The
flask was shaken during the first 6 hours of maceration and
allowed to stand for 18 hours. Next, 20 mL of the filtrate
was evaporated to dryness in a tared porcelain dish. The
residual filtrate was heated at 105°C to a fixed weight.
% Ethanol-soluble-extracts=
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Substance weight (g) 100
.
100%
Sample weight (g) 20

(4)
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Water content
In this test, 200 mL of toluene and 2 mL of distilled water
were placed in a flask and then distilled for 2 hours to the
last drop. The toluene was cooled for 30 minutes, and the
volume of water in the reservoir tube was read accurately
as 0.05 mL by using a water content determination tool.
A total of 5 g of nanoherbal haramonting was heated for
15 minutes. The temperature was increased to accelerate
flow-through rate from 2 drops/s to 4 drops/s after the
toluene started boiling. Distillation was continued for
5 minutes after increasing the volume of water again.
Then, the receiving tube was allowed to cool at room
temperature. The volume of water was read after the water
and toluene had completely separated (21).
%
=
Water Content

Volume (mL)
×100%
Sample weight ( g )

(5)

Antioxidant test through the 1,1-diphenyl-2-picryhydrazil
method
Nanoherbal haramonting was dissolved with methanol
to a concentration of 5 μ/mL and homogenised thrice
within 10 minutes. The solution was then centrifuged,
and the clear supernatant was collected. Next, 2 mL of
1,1-diphenyl-2-picryhydrazil (DPPH) solution was added
to 0.5 mL of 5;10;20 and 40 μ/mL nanoherbal haramonting
extracts with three replicates each. Absorbance was
subsequently measured against methanol at a wavelength
of 517 nm by using a UV-visible spectrophotometer.

through the paraffin method and haematoxylin– eosin
staining.
Statistical analysis
Histology of liver, kidneys, lung, hearts and brain were
processed with Kruskal–Wallis test in SPSS 22 program.
Results
Nanoherbal haramonting
Nanoherbal haramonting appeared similar to flour
and had small, fine particles (Figure 1). Microscopy
observation under ×40 magnification revealed
nanoherbal haramonting like green crystals (Figure 2).
SEM observation under ×10 000 magnification showed
that nanoherbal haramonting resembled clots (Figure 3).
PSA results obtained with water as a diluent indicated
that nanoherbal haramonting had an average diameter
of 600.1 nm ± 135.8. Nanoherbal haramonting had a
cumulative size of 3699 nm and a polydispersity index
of 1.204 at 25°C. It had a refraction index of 1.3328,
viscosity of 0.8878 cP and scattering intensity of 8622 cps
(Figure 4). Nano sized haramonting could penetrate cells
effectively given its small particle size. Changing the sizes
of drugs onto nanometre scales can increase drug efficacy.
The results of this study are being registered under Patent
S00201900866.
Observation under 354 and 366 nm ultraviolet light
revealed that nanoherbal haramonting contained

Acute toxicity test
Lethal concentration 50 (LC50)
Toxicity was determined through the brine shrimp
lethality test by using Artemia salina (Leach) larvae (22).
The LC50 test was conducted by transferring Artemia
larvae into 5 mL vial bottles containing 10, 100, 1000 or
10000 ppm nanoherbal. Mortality was observed for 24
hours, and probit values were calculated.
Lethal dose 50 (LD50)
The LD50 test involved mice (Mus musculus). The
Thomson–Weil formula was used to calculate the LD50
value, which represents the dose that causes death (lethal
dose) amongst 50% of experimental animals. This research
was conducted in three stages: the dose orientation test
(12 mice), preliminary test (20 mice) and actual test/LD50
determination (30 mice) (23). Mortality was calculated
in the final stage of the test, and toxicity criteria were
adjusted in accordance to Priyanto 2009 and 2010 (24,25).
Histological observations
Histological observations were performed as follows:
Mice were dissected after the 14-day LD50 test. The livers,
kidneys, hearts, lungs and lymph nodes of the mice were
collected for observation. Tissue sections were prepared
http://www.herbmedpharmacol.com

Figure 1. Nanoherbal haramonting.

Figure 2. Nanoherbal haramonting in x40 magnification.
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Table 1. Components of nanoherbal haramonting
Components

Results
+++

Flavonoids

Figure 3. Nanoherbal haramonting in Scanning electron microscope
(x10000).

Alcaloids

-

Steroids

++

Glycosides

+

Saponins

++

Tannins

++

Table 2. Emulsion characterization test of nanoherbal haramonting
Parameters

Results

Water content

7.99 %

Water-soluble substance content

18.36 %

Ethanol-soluble extracts

8.95 %

Ash levels

1.88 %

Acid-insoluble ash

0.41 %

Table 3. Emulsion characterization test of nanoherbal haramonting

Concentration (ppm)

Figure 4. Nanoherbal haramonting particle size analysis results.

flavonoid compounds, steroids, glycosides, saponins and
tannins (Table 1). This outcome is in accordance with
the results of previous research on haramonting extract.
Moreover, the compounds contained by nanoherbal
haramonting did not change.
The DPPH test was performed with UV–visible
spectrophotometry under a wavelength of 517 nm. The
IC50 value of nanoherbal haramonting was 16.30 µg/mL.
Thus, nanoherbal haramonting had strong antioxidative
activity.
Characterisation results indicated that nano sized
haramonting leaf powders (Table 2) met requirements and
could be developed as drugs (25-26).
The lowest larval mortality rate of 15% in LC50 was
observed under treatment with 100 ppm nanoherbal
haramonting, whereas the highest larval mortality rate
of 65% was observed under treatment with 10 000 ppm
nanoherbal haramonting (Table 3). The probit value
is given in Table 3 and was y =1.784x − 1.12 (Figure 5).
Nanoherbal haramonting has mild toxicity as reflected by
its LC50 value of 2961.535 ppm.
The LD50 test was performed in three stages. The first
stage was the dose orientation test. It involved treating
12 mice with 10;20;40 and 80 mg/20 g BW nanoherbal
haramonting. Mice mortality reached 66.67% under
treatment with 80 mg/20 g BW nanoherbal haramonting.
The second stage was the preliminary test and involved 20
mice that were treated with 50, 100, 200 and 400 mg/20
142

Log10

% Mortality

Probit

10

1

0

0
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2
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3.06

1000

3
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5.00

10000

4

65

5.30

Figure 5. Graph of LC50 values.

g BW nanoherbal haramonting. Mortality rates reached
40% and 80% under treatment with 200 and 400 mg/20 g
BW nanoherbal haramonting, respectively. The last stage
involved the actual test/LD50 determination and involved
30 mice (23). The dosage and % mortality values are
presented in Table 4. The toxicity test results indicate that
nanoherbal haramonting had a LD50 value of 10.4 ± 0.135
mg/kg BW and is thus mildly toxic.
Liver histology after nanoherbal haramonting administration
Hepatocytes in the control group were predominantly
parenchymatous. The number of normal hepatocytes
began to decrease and parenchymatous degeneration
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Table 4. The last stage involved the actual test/LD50 determination

Traetments

Mice

Doses
(mg/20 g BW)

Mortality

% Mortality

Control

5

0

0

0

P1

5

100

0

0

P2

5

141.42

1

20

P3

5

200

2

40

P4

5

282.82

4

60

P5

5

400

5

80

intensified in the P1 group. Intense hydropic degeneration,
rather than parenchymatous degeneration, was observed
in the P2 group. The number of cells showing hydropic
degeneration and the extent of cell necrosis increased
in the P3 group. The preparation colour faded, and
cells appeared diffused in the P4 group. The number of
necrotic cells increased in the P5 group, which received
the highest dose of nanoherbal haramonting. The P5
group showed the most severe liver damage. The results of
liver histological analyses (Figure 6) indicated that doses
less than 100 mg/20 g BW were better than other doses.
Kidney histology after nanoherbal haramonting
administration
Histological analysis showed that kidney tubules in the P1
group were narrower than those in the control group after
nanoherbal haramonting administration. The colouration
of histological sections from the P2 group was paler than
that of the P1 group. Mice in the P2 group presented
narrowed tubules. Swelling caused the tubal lumen to
narrow. The number of endothelial cells surrounding the
kidney tubules decreased in the P3 group (Figure 7). Most
kidney tubules narrowed and even closed. The distance
between kidney tubules in the P4 group shortened.
Tubules narrowed and even closed in the P5 group, which

received the highest dose of nanoherbal haramonting.
Kidney tubule damage was more intense than glomerular
damage because excess haramonting doses will be filtered
through the glomerulus, enter the proximal tubule and
eventually accumulate in tubular cells.
Lung histology after nanoherbal haramonting
administration
Histological observations of the control, P1 and P2 groups
showed thickened alveolar membranes and changes in
lumen sizes and alveolar densities. The P3, P4 and P5
groups showed reduced distances between alveoli, missing
cell nuclei and thin cell membranes (Figure 8). The P3,
P4 and P5 groups showed similar alveolar densities and
almost the same extent of damage. Membrane thickening
continued in groups P1 and P2 and caused lumen
deformities in group P2. The most severe damage was
observed in group P5, which received the highest dose
of nanoherbal haramonting. In this group, the distance
between alveoli was not clearly visible.
Heart histology after nanoherbal haramonting
administration
Histological analysis revealed that the heart muscle cells
mainly underwent parenchymal degeneration. Each
treatment dosage induced different degrees of hydropic
degeneration and necrosis. Each treatment group
presented different cardiac histologies, and the P3, P4 and
P5 groups showed necrotic cardiac muscle cells (Figure
9). Each treatment dosage resulted in damage to cardiac
muscle cells. Damage intensified in the P3, P4 and P5
groups. The arrangement of muscle cells became irregular,
and nuclei began to leak from cell membranes.
Brain histology after nanoherbal haramonting administration
The most extensive damage occurred in the P5 group
(Figure 10). Nerve cells appeared different, cell membranes

Figure 6. Liver histology after nanoherbal haramonting administration .A:Control, B: 100 mg (P1), C: 141.42 mg (P2), D:200 mg (P3), E: 282.82 mg (P4), F:
400 mg (P5). a. Normal hepatocytes b. Parenchymatous degeneration, c. Hydropic degeneration, d. Necrosis (H&E) x40.
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Figure 7. Kidneys histology after nanoherbal haramonting administration. A: Control, B: 100 mg (P1), C: 141.42 mg (P2), D:200 mg (P3), E: 282.82 mg (P4),
F: 400 mg (P5). a. The renal tubules normal, b. the tubules narrowed (H&E) x40.

Figure 8. Lungs histology after nanoherbal haramonting administration. A: Control, B: 100 mg (P1), C: 141.42 mg (P2), D: 200 mg (P3), E: 282.82 mg (P4),
F: 400 mg (P5). a. Membrane thickness, b. Alveoli lumen, c. Distance between the alveoli (H&E) x40.

swelled and leaked, nuclear pyknosis occurred and
numerous nerve cells underwent karyolysis (cells appear
blurry) in the treatment groups. Moreover, fewer normal
nerve cells were observed in the treatment group than in
the control. Necrosis also occurred in the control group
because many factors, including pathophysiological and
environmental conditions, can affect cell responses.
Discussion
PSA revealed that the average diameter of nanoherbal
haramonting was 600.1 nm ± 135 (Figure 4). Nano size
particles in this plant have exhibited increased solubility,
bioavailability and stability; reduced toxicity; enhanced
pharmacological activity and improved distribution in
tissue macrophages, delivery and protection from physical
and chemical degradation (6). The used of nanoparticle
materials has a big advantage because of their size and
physicochemical properties. Some of these properties
can be changed through controlling the size, regulation
of chemical composition, surface modification, and
controlling interactions between particles. The results of
144

measurement of PSA on nanoherbal haramonting in the
form of distribution can describe the overall condition of
the sample, in terms of the spread of the average size of
particles in a sample. This wide surface for modification
of haramonting size will increase adhesion forces which
can accelerate dissolution and facilitate the entry of a
nanoparticle into the cell membrane while providing a
good quantum dot effect (27,28). Nanoherbal superior
properties in plants such as haramonting which is not
owned by other types of materials, namely the ratio of
surface area to volume is much greater than other materials
in normal conditions. These surface properties play a very
important role for the passage of a drug towards the target
receptor or mass in the cell (27).
The flavonoid, steroid, glycoside, saponin and tannin
contents of nanoherbal haramonting were not changed.
Haramonting contains flavonoids, glycosides, phenols,
amino acids, organic acids, quinones, polysaccharides
and other chemical constituents and can be developed
as medicinal ingredients (29). The antiseptic property of
nanoherbal haramonting (IC50 = 16.30 µg/mL) is stronger
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Figure 9. Hearts histology after nanoherbal haramonting administration. A: Control, B: 100 mg (P1), C: 141.42 mg (P2), D: 200 mg (P3), E: 282.82 mg (P4),
F: 400 mg (P5). Arrows indicate cell necrosis (H&E) x40.

Figure 10. Brains histology after nanoherbal haramonting administration. A: Control, B: 100 mg (P1), C: 141.42 mg (P2), D: 200 mg (P3), E: 282.82 mg (P4),
F: 400 mg (P5). Arrows indicate cell necrosis (H&E) x40.

than that of haramonting extract. Haramonting methanol
extract showed intense antioxidant DPPH (EC50 110.25
± 0.005 µg/mL), CUPRAC (EC50 53.84 ± 0.004) and
β-carotene bleaching (EC50 58.62 ± 0.001) (30). Chenet
et al (31) reported that the IC50 of haramonting was
between 17.1 and 25.4 g/mL. R. tomentosa extract has
strong antioxidant properties and can be used as a new
source of antioxidant ingredients given its high flavonoid
content (32).
Nanoherbal haramonting is mildly toxic as evidenced by
its LC50 and LD50 values. Low LD50 values are associated
with high toxicity. Conversely, high LD50 values are
associated with low toxicity. Dosage is the most important
factor that affects the toxicity of any chemical, including
water. Whether small doses are ineffective or large doses
are toxic or lethal should be ascertained (33,34).
Liver damage is associated with cell necrosis and
increased tissue lipid peroxidation and tissue GSH levels.
Antioxidants may have hepatoprotective effects (35).
Lipid peroxides produced in the presence of oxygen may
http://www.herbmedpharmacol.com

alter the functional integrity of liver mitochondria to
induce liver damage (36). Plants with high antioxidant
contents are needed to prevent oxidative stress. Oxidative
stress causes damage to hepatocytes (37). The natural
antioxidants contained by haramonting have a beneficial
effect on hepatitis induced by antitubercular agents (38).
The liver-effective dose of nanoherbal haramonting is less
than 100 mg/20 g BW (39). A previous study showed that
the water fraction of haramonting ethanol extract is safe
for liver and heart treatment at doses of 10, 20 and 40 mg/
kg BW and that a dose of 10 mg/kg BW is safe for longterm liver treatment (39).
Doses of 100 mg/kg BW and 200 mg/kg BW resulted
in the development of areas with parenchymatous
degeneration, inflammatory necrosis and infiltration by
mixed inflammatory cells consisting of lymphocytes and
neutrophils (40). Alkaline phosphatase levels increase
in cases of liver toxicity because of damage to the liver
parenchyma or ductal cells (41). The liver histology
analysis in the present study (Figure 6) revealed extensive
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parenchymatous degeneration. The kidney damage
observed after the oral administration of haramonting
leaf extract may be attributed to saponins, which are
membranolytics that induce bleeding in rat kidneys by
triggering the disintegration of the capillary endothelial
layer (42). Tubular damage can be caused by direct cell
toxicity or ischemia. Shafaei et al found that haemoglobin,
haeme and iron can directly damage or kill tubular cells
(43). High nanoherbal haramonting doses are associated
with severe damage. This outcome is in accordance
with previous research showing that high doses of 70%
ethanolic extracts of haramonting leaves result in intensive
rat kidney damage (44).
All nanoherbal haramonting doses induced pulmonary
damage. Nevertheless, the extent of damage caused
by different doses did not noticeably vary (Figure 8).
Inflammatory cell accumulation causes alveolar wall
thickening. Damage also occurs because of uncontrollable
outside variables, such as the psychological condition
of the mice as a result of the surrounding environment.
For example, the surrounding environment could be too
noisy. Repeated handling and fighting amongst mice can
also result in psychological stress. Alveolar epithelial
cells were damaged as reflected by the weak relationship
between alveoli and blood capillaries during alveolar gas
exchange and lumen deformations.
Flavonoid and tannin compounds can cause the necrosis
of heart cells. Tannin has a hydroxyl (–OH) group that
can result in the release of the respiratory chain in the
mitochondria. This effect decreases ATP and induces
oxidation failure. Thus, cytoplasmic granulation and
parenchymatic degeneration occurs. Toxic substances can
injure cells by damaging cell membranes and mitochondria
and disrupting cell endogenous substrates (45). Tannins
can disrupt cell wall permeability by thinning the cell
wall or cell membrane. Cells cannot perform biological
functions and die following cell permeability disruptions
(46). The immune system can be the main target of the
toxic effects of environmental pollutants (47-48).
Nanoherbal haramonting administration can reduce
the number of brain nerve cells. Excessive doses decrease
the number of nerve cells and may cause necrosis and
histological changes that induce chronic inflammation
and chronic oxidative stress and inhibit neurogenesis
(49-50). Haramonting treatment resulted in white matter
necrosis and was associated with calcification, fibrinoid
deposition, vascular hyalinisation and endothelial
thickening (51,52). The control group also exhibited
necrosis (all control groups) due to pathophysiological
and environmental conditions. Although the experiments
were conducted under constant conditions, experimental
animals may exhibit biological variations.
Conclusion
Nanoherbal haramonting can be developed as an
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herbal medicine in the future. It possesses emulsion
characteristics that meet drug requirements and intense
antioxidant activity. It possesses various components
including flavonoids, steroids, glycosides, saponins and
tannins. Moreover, it is mildly toxic. Its LC50 and LD50
values are 2961.535 ppm and 10.4 ± 0.135 mg/kg BW.
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