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ABSTRACT
This study aimed to compare the effectiveness of strawberry extract with100%, 75%, 50% and 25% concentration
in cleaning the extrinsic stain on the teeth. The sample of the study was 32 permanent anterior teeth that were
already extracted, consisting of each 16 maxillary and mandibular anterior teeth and all samples have an extrinsic
stain. The samples were randomly divided into 4 groups, each group consisting of 8 teeth was treated by applying
the strawberry extract with the concentrations of 100%, 75%, 50% and 25%. After 5 minutes, the teeth were rinsed
and dried. The study was conducted in vitro for five consecutive days with twice treatment daily. Intensity Score
and Extension Score of the stain were measured using the Lobene Stain Index. All samples experienced a decrease
in both the Intensity and Extension Scores, the largest decrease in Intensity and Extension Score were obtained
from strawberry extracts with concentration of 100%. The significant decrease in the Intensity Score occurs on
the third day and continues until the fourth and fifth days, while the significant decrease in the Extention Score
occurs on the fourth day and continues until the fifth day. The four group of the strawberry extract concentrations
gave a decrease in the score, which distinguishes the treatment frequency. The higher the concentration, the
frequency would be less in lowering stain score, whereas at low concentration the decrease of score require more
frequency.
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INTRODUCTION
The neatness of the set and the color of the teeth becomes so important so that there arises what is called
"aesthetic dentistry", which now begins to gain attention, both by the public and the dentist. One of them is teeth
whitening. Although the color of a person's teeth varies, but striking different colors will be very disturbing. The
causes of discoloration of the teeth are various that can generally be classified in extrinsic (external) and intrinsic
(internal) causes. Physiological tooth discoloration may occur with age, because dentin (the hard layer that
protects the tooth nerve) may become thicker due to the deposits of the secondary dentin and the reparative dentin
so that resulting in the discoloration of the teeth. Pathological changes in the color can be extrinsic and intrinsic.
Extrinsic color changes may be caused by deposits that occur on a tooth surface, whereas intrinsic color changes
are caused by factors within the dental tissue or pulp tissue(1),(2).
Teeth whitening can be done in dental practice that includes two things, eliminating extrinsic colors and
intrinsic colors. Extrinsic whitening can be done either mechanically or chemically, which is specifically done by
the dentist, termed as in office bleaching(3),(4). Tooth bleaching is usually done to remove yellow or dull colored
teeth due to scraps of food such as coffee, chocolate, cigarettes, medicines or some other color changes due to
structural changes in the teeth. Tooth whitening is also done to restore the color of the teeth into a natural color or
make it whiter(2). The chemicals used as a teeth whitener are Hydrogen Peroxide (H 2O2), Carbamide Peroxide
{CO(NH2)2.H2O2} and Sodium Perborate (NaBO3.4H2O)(5).
Strawberry is a herbaceous fruit plants found first in Chile, America. One species of strawberry plants namely
Fragaria chiloensis L spread to various countries of America, Europe and Asia. Furthermore, other species, namely
F. vesca L is more widespread than other species. This strawberry is also the first one that enters Indonesia. Aside
from its vitamin and mineral content, strawberries also contain ellagic acid and malic acid(6),(7). The malic acid
contained in the strawberries acts as a substance that will scrape and remove some stains on the tooth surface. By
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chewing strawberries every day can help to nourish the mouth, such as a teeth whitening, eliminate bad breath,
and make the breath becomes more fresh. Parts of strawberry plants that can be used to whiten teeth are fruit and
leaves. Malic acid is said to be involved in the erosion process. These acids can bind calcium in the tooth enamel
and cause enamel crystal porosity which has an impact on tooth erosion which will reduce the hardness of the
tooth surface(7).
The research on the effect of strawberries on a discoloration of the teeth with extrinsic stain in order to
know the effect of strawberries in whitening and/or cleaning the teeth with extrinsic stain, which was performed
on the 32 avulsed human teeth by smearing the teeth with the strawberry fine that was left for 5 minutes, then it
was brushed and rinsed, which was carried out for 5 consecutive days with a frequency of 3 times a day, concluded
that there was a discoloration of the teeth and or a change in the thickness of the extrinsic stain between before
and after being treated with strawberries(8).
METHODS
Sample Selection
This study was an in vitro study using 32 avulsed permanent teeth, with inclusion criteria that were 16
maxillary and 16 mandibular anterior teeth which have extrinsic stains.
Treatment Implementations
The sample was divided into 4 groups with the total of each group was 8 teeth. Each group was treated
with 4 groups of the concentrations of strawberry extract that were 100%, 75%, 50%, 25%. The fresh strawberries
were crushed using a food processor and filtered to get the extract. To get the concentration of 75%, 50% and
25%, the strawberry extracts were diluted with aquadest, while the 100% concentration was obtained from the
pure extract without a mixture.
The applications of the strawberry extracts were performed on the entire teeth surface by applying the
strawberry extract with the concentrations of 100%, 75%, 50%, and 25% for 4 groups of teeth respectively. Left
it for 5 minutes, cleaned it by rubbing the surface of the tooth with a cotton pellet, rinsed and dried the tooth using
the three way syringe. The treatments were done twice a day.
The stain score recording was performed before and after the teeth were smeared with the strawberry
extracts, with the measurements used the Lobene Stain Index(9).
Statistical Analysis
Processing and data analysis was performed using Statistical Package for the Social Sciences (SPSS) with
descriptive analysis for dependent variable that was extrinsic stain and multivariate score used the General Linear
Model Repeated Measure (GLMRM) to test the difference of extrinsic stain score before and after the application
of extract strawberries, and the concentration of the most effective strawberry extract in stain cleaning.
RESULTS
The decreases of the stain index in the Intensity Score, Extension Score and Combined Score on all of the
samples that were treated with the different concentrations of the strawberry extracts (100%, 75%, 50%, 25%) are
seen in Table 1, 2 and 3.
Table 1. Distribution of the Mean of the Intensity Score Before and After Treatments Based on the Strawberry
Extract Concentrations
Concentration of
Extract (%)

Intensity Score
(Before Treatment)

25
50
75
100

2.88
2.75
2.75
3.00

1
2.88
2.75
2.25
2.75
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Intensity Score After Treatment
Day2
3
4
2.63
2.50
2.25
2.63
2.25
1.88
2.00
1.88
1.13
2.63
2.38
1.88

5
1.75
1.63
1.00
1.13
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Table 2. Distribution of the Mean of the Extension Score Before and After Treatments Based on the Strawberry
Extract Concentrations
Concentration of
Extract (%)

Extention Score
(Before Treatment)

25
50
75
100

3.88
3.00
2.38
3.63

1
3.88
2.88
2.38
3.63

Extention Score After Treatment
Day2
3
4
3.50
3.00
2.75
2.75
2.50
2.13
2.38
2.25
1.38
3.38
3.38
2.13

5
2.13
1.63
1.13
1.63

Table 3. Distribution of the Mean of the Combined Score Before and After Treatments Based on the Strawberry
Extract Concentrations
Concentration of
Extract
(%)
25
50
75
100

Combined Score
(Before Treatment)
6.76
5.75
5.13
6.63

1
6.76
5.63
4.63
6.38

Combined Score After Treatment
Day2
3
4
6.13
5.50
5.00
5.38
4.75
4.01
4.38
4.13
2.51
6.01
5.76
4.01

5
3.88
3.26
2.13
2.75

DISCUSSION
The results showed that in all samples treated with strawberry extracts of varying concentrations (100%,
75%, 50%, 25%) decreased the stain index in both the Intensity Score and the Extention Score, which ultimately
also decreased the Combined Scores. The greatest decrease in the Intensity Scores and the Extention Score was
found in the group of samples treated with 100% strawberry extract concentration. The significant decrease in the
Intensity Score occurs on the third day and continues until the fourth and fifth days, while the significant decrease
in the Extention Score occurs on the fourth day and continues until the fifth day. This was in line with the previous
research conducted by Karmawati et al. (2015), where the applications of crushed strawberries conducted for 5
consecutive days can significantly reduce the stain score(10).
Strawberry extracts with the 100% and 75% concentrations is enough given until day 5 (to get Intensity
Score = 1), while strawberry extract with concentrations of 50% and 25% takes longer to reach Intensity Score =
1. Strawberry extracts with concentrations 100% and 75% are enough to be given until the fifth day (to get
Extension Score <2), while the 50% and 25% strawberry extracts takes a longer time to reach the Extention Score
<2.
The research of Asmawati et al. conducted to see changes in tooth enamel structure after the strawberry
gel application found that there was no significant effect between the duration of application time and changes in
tooth enamel structure(11).
CONCLUSIONS
The four group of the strawberry extract concentrations gave a decrease in the score, which distinguishes
the treatment frequency. The higher the concentration will be less frequency in lowering stain score, whereas at
low concentration the decrease in the score require more frequency.
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