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Test of anthocyanin level and evaluation of
rambutan leaf extract (nephelium lappacheum L.)
as an alternative to disclosing agent of dental
plaque detection solution
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Abstract
Objective: This aspects influenced researchers to make disclosing
materials of natural-based solution can be obtained from the bark of
rambutan (nephelium lappaceum L.) containing anthocyanins that
can be used to detect dental plaque
Material and Methods: Undertaken consisted of testing the
determination of the levels of anthocyanin with pH Differensial
methods, test the determination of content the total phenolic with
method folin-ciocalteu, test the determination of the activity catcher
free radical DPPH and qualitative analysis of flavonoids in order to
prove the existence one of flavonoid compounds, namely in the form

of anthocyanin compounds. In addition, researcher do toxicity test
and detection of the plaque. This is done to know the rambutan leaf
extract can be safely used by the public and can be used as dental
plaque detection.
Results: Rambutan leaf extract has flavonoid compounds in the form
of anthocyanin compounds that is safe for the body and can be used as
dental plaque detection.
Conclusion: Rambutan leaf based disclosing solution may effective
for detecting dental pla que.
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Introduction
Dental hygiene looks at how much plaque that
stick of teeth. Clinically, the plaque visible on the
surface of the teeth along the margins of the
gingiva is commonly called dentogingiva plaque.1
In addition, plaque can also be found under
gingival margin in the gingiva or sulcus in the
poket periodontal commonly referred to as
subgingival plaque. Plaque is closely attached to
the deposit on the surface of teeth or other solid
surface in the mouth as in the restoration of the
cekat as well as spin-off so it is not easily removed
by rinsing with water.2 Plaque was instrumental in
the process of occurrence of caries so that the
presence of plaque in the cavity of the mouth
shows the person’s level of oral hygiene.
Plaque control efforts can be done in two ways,
mechanically and chemically. Controlling plaque
mechanically is a pretty good method to
control plaque that is either a tooth brushing and
the use of dental floss. This is because the control of
plaque mechanically psychomotor in nature from the
patient and proved effective when done on a regular
basis. In addition, the control of these plaques often
do not provide the most because it can interfere -

with the health of gingival plaque control is also
done so that is chemically like toothpaste as a
means of supporting the control of plaque.3
Toothpaste serves to reduce the formation of
plaque, cleans the surface of the teeth, providing
a fresh flavor and eliminate bad breath.4 But
less community awareness in controlling plaque
that can lead to the occurrence of caries. Therefore,
the community needs to be detected early by using
plaque disclosing solution so that it can control
maximum plaque and prevent the occurrence of
caries.
Rambutan is one of the many plants cultivated
in Indonesia. Its still untapped red creature. The
existence of a deep red color pigment anthocyanin
that there is thought to be used as a natural dye.5
Therefore, to reduce environmental pollution waste
treatment can be done then skin herbs it into a
material that can be reused. One of them is the
subject of disclosing solution to detect dental plaque.
By using or disclosing the substance of coloring can
tell patients the presence of plaque and can indicate
the level of hygiene of the teeth brushing results he
has done.6
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Material and Methods
This research was conducted in the laboratory of
pharmaceutical unhas. The subject study was the
male mice are applied topically by rambutan leaf
extract solution on the mice teeth. Before doing
the research, researchers preparing tools and
materials like glass,7 stir bar blender, bottle
chemical bottle, vial, bowls glass funnel, porcelain,
plastic funnel, ELISA Reader, measuring cup,
herbs, pumpkin dryer tentukur 5 mL, hood, Bowl,
mikropipet, microplate, pH test paper Nesco,
dropper drops, plates, spoon the Rotary evaporator, horns, KCl, aquadest, potassium acetate, HCl
solution 0.2 N, UV-Vis spectrophotometer,7 ,8
measuring jug, talang, analytic scales, jar,
Na2CO3, well plate, folin reagent-ciocalteu’s
50%, aluminum foil error, acid, citric acid,
pH buffer, biscuits, capillary tube heparine,
cotton bud, DPPH (1.1-diphenyl-2-2-pikrilhidrazil), 8 label paper, filter paper, paper
weigh, rambutan’s skin that’s been washed
and concentrated ammonia solution, blended,
14 male mice tails, methanol, methanol with
p. technically, microtest tube 1.5 mL, NaCMC,
9
disclosing product solution eritrosin, phenols
and tissue. Preparing the tools and materials, we
conducted a test of the determination of the
levels of anthocyanin with pH Differensial
methods, test the determination of the total
content of phenolic folin-ciocalteu method, test
the determination of the activity of the free
radical DPPH catcher and qualitative analysis
of flavonoids in order to prove the existence of
one flavonoid compounds, namely in the form
of anthocyanin compounds. Having proved that
there is content of the relationships, the authors
tested the toxicity test and detection of the
plaque. This is done to know the leaf extract of
herbs can be safely used by the public and can
be used as dental plaque detectionn.
Data Collection and Analysis
The data generated in this study were analyzed
statistically, the average value of the maximum wave
Table 1 The average value of absorban pH 1 and pH 4.5

Sample ID

The Wavelength (nm)

Means of The Wavelength
(nm)
511.5
779

511.5

779

pH 1

0.736
0.743
0.766

0.009
0.002
0.005

0.748

0.005

pH 4.5

0.293
0.317
0.329

0.010
0.019
0.019

0.313

0.016

length of absorban situated at a wavelength
of 511.5 nm with a minimum of 3 times the
replication. After that, the IC50 value calculations are performed, i.e. the concentration
of extract which generates 50 barriers%
against DPPH of 42.609 g/ml based on raw
curve between the concentration of extract
and percent of rambutan’s skin barriers
DPPH. Based on the analysis of the total
phenolic content, obtained the average levels of
polyphenols on the concentration ppm samples
used i.e. 13.66% based on raw curve between
concentration ppm skin extract rambutan and
concentration of aqueous acid standard error.
The results obtained is inversely proportional
to the activity of the antioksidannya which
give greater results with a concentration of
20 ppm i.e. of 26.916%. It allegedly caused
rambutan fruit skin contains compounds that
are potent antioxidant phenolic compounds in
addition. One compound that have antioxidant
activity beside phenolic are anthocyanin.

Results
This research was conducted for over 1 month,
starting from late May to mid-July. The first
stage, namely the extraction of rambutan’s skin.
The extraction was done using the method of
maceration with the methanol solvent was technical.
The results of the extraction were then evaporated
through the Rotary evaporator to extract obtained.
Furthermore this viscous extract was dried again at
light-proofed room and a cold room temperature
so that the dry extract was obtained as much as
22.2612 grams. The result of the dry extract was
used in testing the levels of anthocyanin, the levels
of polyphenols, capture free radicals activity and
qualitative analysis of flavonoids.
Based on table 1, the wavelength of maximum
derived on measurement results of rambutan’s
Skin maceration extract of 511.5 nm. According to
Harborne, relationships have a range of regional
spectrum looks at 475-550 nm. This shows that
the extract Skin maceration results contain
anthocyanin rambutan. In a State approaching pH
1.0 more anthocyanin pigments are in the form
of flavilium or oxonium cation that was colored
and measuring absorbance will show the number
of relationships that were getting bigger. Whereas
the pH of a weak acid 4.5 cation flavilium changed
into a more stable form hemiketals or colorless
carbinols and kalkon. Based on the average length
of the wave, retrieved 16.57% percent content of
anthocyanin extract dry skin on the rambutan.
On the determination of the total content of
phenolic acids in raw error curve made as blanko
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Figure 3 Compounds of flavonoids from leaf
extracts of rambutan

Figure 1 Raw curve acid error
Table 2 The activity of catching free radicals
Concentration
10
20
30
40
50

percent inhibition
15.347
26.916
37.657
47.361
57.216

Figure 2 The regression curve inhibition of antioxidants

5

radicals. The results can be seen in table 2.
Table 2 showed the concentration of 20 ppm
on the determination of antioxidant that is
26.916%. The results obtained in the inversely
proportional to the concentration of 20 ppm has
a total median-median levels of polyphenols is
just 13.66%. It allegedly caused skin rambutan
contains compounds which are potentially as an
antioxidant in addition to phenolic compounds.
One of the compounds that have antioxidant
activity in addition to phenolic compounds are
compounds of anthocyanin. The results of the
percent inhibition of then put into the regression
curve. The curve can be seen in figure 2.
Based on figure 2, the value of the linear
regression equation are obtained and the values
of IC50 rambutan’s skin extracts, namely 42,609
g/ml. Values of IC50 indicates that sample
extracts of the bark has a strong antioxidant
rambutan.
Qualitative analysis on the determination of
flavonoid skin sample extract, rambutan was
declared positive contains flavonoids compounds
due to change in color from pale yellow filter
paper into intensive yellow. The results can be
seen in figure 3.
Based on table 3, test toxicity after administered skin extract rambutan orally 1 x24 hours
obtained observations that are not found the
presence of dead mice. In addition, for 3
consecutive days of mice experienced weight
gain and keep your activities.
In table 4, the test results obtained on the
detection of plaques that occur after the
discoloration of the teeth topically applied skin
extract solution of rambutan. The higher the
concentration of aqueous extract of rambutan’s
skin, the color change on teeth mice become
more clear. The following is a table of the results
of observations of the discoloration of the teeth
of mice on a time interval of 5, 15, 25, 35, 45, 55
seconds.

consists of error acid 0.5 ppm, 1.5 ppm, 3 ppm,
7 ppm and 10 ppm. The results obtained are
incorporated into the raw curve error acid so
obtained results correlation coefficient i.e. 0.9995.
The curve can be seen in figure 1. On the raw
curve error acid, increasing the value of the
concentration of the standard solution then it
will increase the value of absorbance. Then to
measure the levels of polyphenol concentration
ppm samples used, namely 20 ppm in order to
get maximum levels of polyphenols. On the
levels of polyphenols i.e. KR1 12.95%, KR 2 KR
14.38% and IE 3 i.e. 13.64%. median levels average gained 13.66% IE.
On determination of the activity of free radical
DPPH used arrest and concentration of sample
that is 10 ppm 20 ppm, 30 ppm, 40 ppm and 50
ppm. The results obtained, namely the higher
concentration ppm then the higher power drag free
radicals. The Journal
resultsofcan
be seen in table
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Table 3 The murine body weight measurement

Conclusion

Rambutan’s leaf extracts contain anthocyanin
compounds that is safe for the body and can be used
as dental plaque detection.

Day 1

Day 2

Day 3

27.2 g
20.9 g
32.7 g
23.5 g

28.1 g
21 g
33 g
24.4 g

28.5 g
22 g
33.5 g
25.5 g

18.7 g
17.9 g
17.5 g
19.0 g

19.6 g
18.9 g
19.1 g
21.2 g

20.4 g
20.2 g
19.4 g
21.8 g

17.5 g
16.1 g
17.5 g
16.9 g

19.0 g
16.9 g
19.3 g
17.5 g

20.0 g
17.6 g
20.8 g
19.3 g

Conflict of Interest

15.5 g
18.5 g

16 g
19.1 g

16.8 g
21.2 g

1.

Table 4 The results of observations of the discoloration of
the teeth of mice

3.

Group
Group 1
Mice 1
Mice 2
Mice 3
Mice 4
Group 2
Mice 1
Mice 2
Mice 3
Mice 4
Group 3
Mice 1
Mice 2
Mice 3
Mice 4
Group 4
Mice 1
Mice 2

Time (second)
5

50% rambutan’s leaf extract +
+
75% rambutan’s leaf extract
+
100% rambutan’s leaf extract
+++
Disclosing solution
+++
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