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Dental Material

THE EFFECT OF STRAWBERRY ON COLOR CHANGING
OF TOOTH WITH EXTRINSIC STAIN

Ita Astit Karmawati, Ita Yulita, Rahaju Budiarti

Department of Dental Nursing, Health's Polytechnic Jakarta |, Jakana, Indonesia
Correspondence e-mail i0: itaastivicyshon.com

ABSTRACT

Tusaoth discoloration can pecur for & varety of causes, bith exirinsic amd intrinsic. Sdaming of leeth Tram the valside {extrinsic siain) can
be caused by chromogenic materials such as cofles, wine, cola, drinks oz other foods, ax well = nicotive om cigarettes. Strawberry
was firsl discovered m Chibean-American, sweet and shghily sowr, containg malic aced which acts as an active substance that will crode
vl remare ataina an the tooth sirface. Objectives: Finding the mfleence of strawberries m bleaching or cleaning teetl with cxtringic
stadn, by conducting experimints on human teeth thar have been extraciod. Methads: The approach used in this study is & quasi experi-
menial deslgn time series. The sample used is composad of 32 teeth there were 16 uppor and 16 lower anierior 1eeth. Data collected by
smearing teeth with crushed sirawberries allowed 1o stand for 5 minutes, then brashed and rinsed. This mestment is carried owt for §
consecitive days with a frequeney of three times a day, Tooth discoloration is measured by using o shade guide, while changes in the
thickness of the stain was observad visually, Reswlts: Resubts showed a 62, 30% of the sample has changed (-4 level, 23% changed 58
level, amad 12.50% changed 9-12 level, The thickness of the stain changed was ohizined 46, 87% of the sample experienced a reduction
i thickness into a soore of 2, 20.63% o 2 score of 3, and 1250 tn . score of | Resolis of statistical annbysis uving Dependent T test
showed changes m color mnd thickness of the stnin before nnd afier apphication of strawherries sigmificantly with p-value 0.0000. Con-
clusions: Proven there was changes of tooth discoloration and or extringic suin thickness belore and after reated with strowbertie.

Key words. cufringic stain, sirawberny, tooth color

INTRODUCTION

In Law Mo, 36 of 2009 health is 2 human right and one
of the clements of well-being that should he realized in
accordance with the ideals of the nation of Indonesia as
stipulated in the Pancasila and the Constitution of the
Republic of Indonesia Year 1943, 5till in Law The sume
Constitution, in article 101 paragraph (1) stated that the
public be given the widest possible oppostunity o cultivate,
manufaciure, distribute, develop, improve, and the use of
waditional medicine that could be accounted for efficocy
and safety.

According Wetter, Branco, Deana et al. siates
that* to have whiter teeth is a wish that is very frequent
and common in patients and esthetic deniisiry has now
developed a series of technigues and materials for the
pisrpose of whileniig testh,

Thirg are three main types in discoloration of the
teeth™ the first one 15 Extringic Discoloration, which
appeurs if the ouler layer of the toodh (emamel) tarished,
Chromogenic materials such as coffee, wing, cola, drinks
or other foads, smoking alio can cause extringic siain. The
secoard 15 Discoloration Intrinsic, this occurs when ihe
simuotiere of the tooth (denting) becomes dark or become

yellowish, This condition can also arise when: Too much
expased to Muonide at the age of early childbood; Pregnant
women taking the antibiotic tetracycline during mid-
gestation; The use of tetracyclines at the age of B years or
less. The last one is Discoloration Associaled with Ape;
this tvpe is & combination of extrinsic and mitrinsic faclors,
Maturally along with time the dentin will turn vellow.
Becawse of age, encmel that protects the tecth become
thinner, ¢ the dentin becomes transparant. Food and smoke
also con color in ling with one’s teeth grow old. Accidents
can also lead to tooth discoloration, especially when the
palp has been damaged.

Tooth whitening using® 10% carbamide peroxide
agents are most commonly wsed in the home treatment,
for reasons of safety and effectiveness. Variations of
this techmique have been known, including use of higher
concentrations of carbamide peroxide material (10-
X240 Mamy studies reveal that different concentrations
of bleaching agents will result in decreased enamel
hardness,

Frederick argued that* of malic acid contained in
strawhermies acl a5 a substanoe that will erode and climinate
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Tabde 1. Distribution of Tooth Color Before Treatment
wvh Srrgwheries

o Tooth Color Samples *a
1 Bl 2 6.25
1 Al 11 3437
3 B2 1 312
4 A2 fi 1876
i Cl 1 312
[ 4 i 312
7 Al [ 18,76
[ AlS p 6.25
9 Ad 3 .25
TOTAL 32 100

MNotes: A1, B2, AZ, C1, D4, AG, AJLE, A4
Tesgth color coding sequence n the shadeguide

Table 2, Distribution of Tooth Color After Treatment with
Strawberries

No Tooih Coalsr Samples %
1 Bl 25 BT.50
2 Al 1 112
3 B2 2 H25
4 A2 I 312
TOTAL 12 100

somee stains om, the footh surface. Research has been done by
Audeowivah® also concheded that strawberrics can be used as

extrinsic tooth whitening ingredients.

OBJIECTIVES

The purpose of this study was to determine the effect
of sirawherries in bleaching and/or cleaning teeth with
exirinsic stain.

The hypothesis inthis study is: Ko differences on teath
discolorution and'or extrinsic stain thickness before and
after treated with strawberries, The aliermative hypothesis
i There is a change i color of teeth andfor extrinsic stain
{hickness befiore and after trented wath strawberries,

METHODS

This research was conducted at the Laborstory of Climical
Dentistry OF Mussing Depaniment OF Health Polytechnic
Jakarta I, which i3 located at JI. Lebak Bulus [0 No., 1,
Cilundak, South Jakarta Data colbection basted for 5 (fve)
days, from November 28 2014 1o Docember 2 2014,

This study used the method Quasi Experiment with
design time series” because the rescanchers wanted to know
the efliect af sirawbernies against discoloration of the teeth
ond the elesrring of tooth with extringie stain treated afler
application of strawherdes,

Samples were permanent human iecth that have been
extracted {pvulksion), selected amtenios maxilla and mandible
tecth with extrinsic diseolosation or extrinsic stain,

Tahle 3. Distribution [¥ ference of Tooth Color Change
No  DMference of Tooth Color  Samiples %

Change

1 0-4 20 G2.50

2 5=8 i 25,00

3 912 4 12.30
TOTAL 32 100

Table 4. Analysis Statistics Paired Sample Tooth Color

Memn SD  SE Pvale N
Final Color 5.0 412 4720 000 32
Begirumig 1.28 0851 150 32
Color

assuming that the owner of the tooth has been adults with
extracted anterior teeth / avulsion because of periodontal
disease in adults. This study used a sample off 32 (thirty-
twn) teeth, which consists of 16 upper anterior leeth and 16
lower anterior teeth were experiencing extringic stain.

The independent varable m this sty was strowberries
with Operational Definitions: ripe red strawbernies and
crushed. The dependent variable is ihe change of tooth
color and thickness of the extrinsic stain with Cperational
Deefinitions: the color of the surface of the teeth become
lighter or stain thickness is reduced after the application
af sirawherrics.

The instrement used in this study s a shade guide {the
messurement of toth color) and a recording sheet cokor of
teedh, Tools and materials used for this study 15 0 mortar and
pesile, tweezers, toothbrush, cotton, three way syringe.

The data collected is a primary data for the dependent
variahle with the following procedures, Tooth samples
planted in a block of plaster. Than noted the celor of the
teeth on the kibial surface using a shade guide and record
the thickness of (he extrinsic stain on the surface of the
palatal | lingual. Theee o five ripe strawberries crushed
using & mortar and pestle, than apply strawberries by
uttaching crushed srawherries on the entire surface of the
tooth, Wait for 5 minutes, chean up strawberries from the
tooth surface by serubbed using a wathhrush, than rinse
with water and chry up with a three way syringe. Record the
color of tecth by comparing the color indicated on the shade
guide, conduct visual ahacrvation 10 nate the thickness of
the extrinsic stain. Keep applying the strawberries with
same steps three times o day, for five days.

Data were analyzed using univariate for each
dependent variable is the tooth color and thickness of
the extrinsic stain, Furlher analysis by T test Bivariate
Dependent (in pairs)." This test was performed 1o lest the
average difference betwoen the two groups of dependent
data. Two paived sample means & sample with the same
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Table 5, Results of Analysis Samples Test Paired Differences of Tecth Color

Paired Differences
954 Confidence Tnterval
of the Differemce
Mean sD SE Mean  Lower Upper t df Sig.(2-ailed)
3.788 (L&) 2.7 5.678 6440 31 1.0

Final Color-Beginnmng 4,313
Color

Table 6. [nstribution of Extrinsic Stan Thickness Before

Trentment With Strawberries
Mo Stain Thickness Samples o
1 VD 11 3437
F D 1a 50,00
3 C 5 15.63
4 Vi a (.0
TOTAL 32 104
L H
Wi 1 Wery Dinty
(i} : Dlirty
C 1 Clean
L 1 Wery Clenn

Table 7. Distribution of Exirinsic Stain Thickness After

Treatment With Strawberries
Mo Stain Thickness Samples e
1 VD 1 0,0k
2 [B] 4 12,50
3 C 15 487
4 Vi 13 4063
TOTAL 32 1(Kk

subject but have two different treatments or pecasurcments.
In this eose o determine whether thene are differences in
tooth cobor and thickness of exirinsic siain before and afiter
treatment with strawbermnies.

RESLULTS

From Table | it can be scen that the majority of tooth
codor is Al as much as 34.37%, followed by the sexi
Bighest order is the color A2 and A3 by masing? 18.76%.
After treatment with strawbermy frit turms into 8 tooth
codor BI as much as 87,5%, followed by color B2 as much
= A 5%, and the color Al A2 also 3.12% respectively, It
= a5 hested m Table 2.

From Table 3 it can be seen that there are 62.50% of
e samples teeth decreased Looth color from 0 to 4 levels
of polor of the teeth, while the decling 5 to & toolh color

Table & Distribution of Extrinsic S4ain Thickness Change
Mo  Extrimsic Stain Thickness  Samples Ve

Change
1 1 4 12,50
2 2 15 4687
k] 3 13 4063
TOTAL 32 100

Tabte 9. Resulis of Paired Sample Statistics of Extrinsic
Stain Thickness

Mean N SFE  PValue N
Final Stain 228 063 121 oo 32
Beginning LE1 0na93 122 32
Stain

tooth color kevel of 25%, mn addition there are also samples
of teeth which decreassd tooth color between 9 b 12 levels
of tooth color is as much as 12.50%.

From Table 4 it can be scen that m ths study obtamed
Mean Initial Color of 1.28 with SD 0,851 and 0,150 SE.
Color available at Mean End of 5.59 to 4.12 5D and SE
0,729,

From s analysis of the differences as shown in thble
35, with P Value of (L0001 in this study proved to be o sig-
nificamt difference between Beginning color with the Final
Calor. Therefore it is proven that strawberries can change
the cobor of the tecth become lighier or whiter.

Al the beginning of the thickness of the extrinsic stxin
recording the data obtained ws listed in table & that 5006 of
the entire sample has a thickness of extrinsic tooth stwin
I (dirty ), then followed with a thickness Y1 {very dirty)
amounied to 34, 37%, and the surface of the teeth inchading
i O (elean) amounted to only 15.63%.

On table T, aller being given treatment application
sirnwherries on samples of teeth, it was found that the
thickness of the extrinsic siain is greatest in group C as
much as 46 87%, followed by the VC group as much as
40,63%, and D groups amounted 1o 12.50%.

11
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Table 10. Resubs of Samples Test Paired Analysis of Differences Extrinsic Stain Thickness

Paired Differences
5% Confidence Inter=
vil af the Difference
Mesn  SD  SEMean Lower  Upper ) af  Sig2-iled)
Final Stain-Bepm- 1460  0.62) o 1.245 (L 13371 31 Q000
ming Stain

For chunges of the thickness of the extringic stain,
in Tabde 8 it can be seen that the changes in the thickness
of the extrinsic stain of the biggest is the change in the
thickness of the stait with seome 2 (teeth in clean condition)
is s much s 46,879, followed by changes in the thickness
of the stain with scare 3 (feeth in very clean conditions)
as much as 40.63%, while the remaining 12.50% is anly
changing the thickness of the stain with score 1 (teeth in
dhirty conditions).

From Table 9 it can be seen that ihe results of the
analysis in this study oblained Tnitial Stain Mean 5D of
.81 to (L693 and 0,122 SE. At Stain obtained Mean End
of 228 with 5D 0683 and 0,121 SE.

From the analvsis of the differences as shown in Takle
10, with P Value of 00001 in this stedy proved to be a
sigmificant difference between the Beginning and the Final
Stnin. Therefore stzawherries can clean exirinsic stain,

The analysis showed that the hypothesis is rejected
and alternative hypothesis accepted, which proved there
wuis fifferences of toath discoloration and or extrinsic staim
thickness hefore and afler treated with strawberrics.

DISCUSSION

The resulis showed that there were significant changes
in toath color and thickness of the extrinsic stain after
treatment with strawbemics. These findings did not differ
much fram the resilts of rescarch condiscted by Adawiyah,
where her research conducted on 30 human teeth were
soaked in coffee for 3 days, ten rubbed wing stmwherries
as much as 32 times over 5 days. By using statistical
analysis Wilvoxon Matched-Pairs Signed Rank Test
showed that no color change significantly with p <0.08,
Adawiyah concluded that strswberries com be used as an
ingridient of extringic oot whitening *

In our research, the difference is in the tvpe of
extringic stain, which is nod anly limited 1o the stain due
1o colliee consumpdion only, but extrinsic stain obtained for
various chromaogenic substances given, which researchers
di st knavyy the history of the formation of extrinsic stain
ot the sample used. However, from the liderature seanch that
chromagenic materials such ns coffee, wine, cola, drinks
or other fonds, smoking also con cause extiinsic slain that
will canse stains on the tooth surface with color mnging
from yelbow-brown to blackish brown.

Results of this susfy proved thal strawberries can
change the thickness of the stain toward cleaner, in Tine with
the opinion by Wahyudi and Wright, in which malic acid
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comained i strawherries act as n substance that will erode
ol eliminate some stain on the surface of teeth *'*

On Kwon's study showed that the teeth are brushed
with a misture of haking soda- strawberry show bleaching
i ek true, hased on two test color measurement is already
well known aind evaluation using & spectrophotemeter. The
only advantage of doing it yourself method (strawberry
and baking soda) is lkely to make vour teelh ook whiter,
beciess the mixture is just clearing the sccumulation of
plaque on the surface of wweth."

Limitations of this study was did not use a
specirophotometer color measurement, and Lhe sample
used was avulsed tooth which has not known hissony of
the formation of the extrinsic stain,
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