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TRACT
Background: Early childhood caries ([ECC) is one of the most comman
canes in childeen. One reason is the bacterium Sirepflococous midans,
Choasing the right diet can suppiess the growth of Stapfocoocus
oitans, Chitosen 8 8 natural bopolymer from white shomp waste as
an antibscterial and can be combined with food or drinks incleding
wable lozenges.

This study sams to det the effec ot ch bk
lozenges from white shiimp  waste (Ldogenasus  weanamel  in
inhibiting Sireéplovorous mutans rig in ECC cases,

This type of Tesesarch uses field and laboratory

tal regearch o with pretest-posttest control group

dasign. A& sample of 30 children consisted of 3 groups, namely 10
childien  chewing wxylitol candy, 10 children chewing chewable
lozenges chitosan 2.8%, and 10 children chewing chewable lo.mn\zﬁ

chitosan 5%. Than, bacteral samples isolated from canes teath bef
wird 8fter chewing chewsble lozenges, Then, counted the num ber ol
Streplococcus mul colonies using the colony counter method with
the CFU unit. Data plocessing and anakysis using SPS5 version 250
tar windows.

Results: The paited tiest results sh 18 signif } in the
number of Streptococcus rmutans colonies before and sfter chewable
lazengas chitosan 2.65% The average diff erence between groups

R'I'R(']I)U(‘.'i‘l(’)f\‘

Oral health problems that are often found in children
throughout the world, especially in developing countries
tncluding in Indonesia are dental cal Caries process that
begins with dissolving enamel with formation of acid
and microbial mbatmlcsnu!ting in destruction of organic
components tooth, The prevalence of caries in Indonesia
reaches 90% of the population under five.* According to the
Basic Health Research (Rigfdas) in 2007, it shows that the
increase in dental caries, especially in children under five
and pre-school children, 15 from 24% to 28% while in
children age 2-3 years increased by 70% induding caries in
early childhood '

Early childbood cries (ECC) is the most important dental
health problem occurring in infants and toddlers, which can
affect the health an-.m'rlupmmt ol children's teeth. Early
childhood caries is a term to describe dental caries that
appears in children. The American Academy of Pediatric
Dentistry (AADP) defines early o hood caries as the
presence of one or more carious teeth, extracted due to
caries or the surface of a dead @i tooth that is patched 1n
children aged <71 months' Prevalence and severity of
dental caries in children under the age of 5 years in some
countries is quite high. In Indonesia, in 2001, the prevalence
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before and after treatment of chewa enges was -17.9 CFU wath
# standard devistion of 20.306. The paired t-1est resulls showed a
significant decrease in the number of Streplococcus mutans colonies
betore end alter chewable lozenges chitosan 5%. The sverage
difference between groups before and after treatment of chewsble
lozeng a5 -15.4 CFU with a standard deviston of 9.24, Data test
results wlnuﬁ» 0.021 (p <0.08). This shows & significant decrease
in the number O Strepfococcus Mudans colonies in cases of early
childhood caries.

Conclusion: Chewable | 2.5% effective in reducing
thie number of Sweplococcus mutans bacterial colonies in cases of
witrly childhood cares in children.

Keywords; Chitosan, Chewable lozenges, Streplococcus mutans,
Litopends us varnnarme;
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of caries m children aged 3-5 years in DKfkarta was
#1.2%." The prevalence of cartes in children under five in
Indonesia was aruunFlDS"h."

The caries process Is influenced by host fuctors (woth
surface), micrporganisms (bacteria  that cause caries),
substrates (fermentable carbohydrates), alnimr. Caries can
occur if all of these factors are involved Dental plaque s a
biofilm that forms naturally on the twoth surface. 1f the
plaque BB formed it will look gray."' Several studies have
shown that dental plaque plays a role in oral disease and is
associated with cariogenidity (the ability to potentially form
caries) plaque bacteria, such as acid production, which
results from the production of extra polysaccharides
cellular.®

Streptococcus mutansis a bacterium that is closely related o
acidugenicity as a trigger for caries in children, Some types
of carbohydrates, such as sucrose, can be fermented by
Streptococcus mutans to form adds, which can reduce
plague pH and cause enamel demineralization.'" Prevention
of caries can be done by the right diet. Diet 35 food and
drinks consumed daily by individuals. Diet is one of the
main factors for the beginning of caries development, so the
choice of diet is important to note.

Vol 11, Issue 4, 2020




Hartn Achmad et al / ﬁmmh’v Lozenges using White Shrimp Waste (Litopenaeus vannamei) in Reduce Colonization of
Bacteria Streptococeus mutans in the Case of Early Childhood Caries

The selection of the right diet can suppress the growth of
Streptococcus mutans Antibacterial product commuonly used
q chewing gum are phenols and flavonoids. That's why
3 attractive  alternative material as  an
antibacterial." Acconding to Kim'', which states that the
amino-polysaccharide chitosan is a natural material that has
¢ molecular formula CHENOC The main source of
chitosan is obfained  from  exoskeleton  from  marine
invertebrate crustaceans {austaceans), such as shrimp, crabs
and lobsters,

Shrimp is one of the ruﬂmlcrials lor aquatic products from
the crustacean phyla. Range of shrimp waste in Indonesia
reaches 298.642.255 tons per year. This shomp is exported
in a frozen state which produces a large amount of waste in
the form offBhrimp shells that are less than optimal
utilization." According to research conducted by Akbar',
chitosan as an antibacterial against dq;rz.daniuxu bacterial
cell walls, resulting in damage to the cytoplasmic
membrane, cytoplasmic nucleus out of the cell wall bacteria,
According to Visveswaraiah and Prasad' in their research
proved that chitosan has organic 1wons which  inhibt
hydroxapatitic acid, which is very reactive with caringenic

vlosan  is  an

{oods, In addition, anticariogenic chitosan has been proven
to be able to act a5 a mechanical protector against enamel "
Utilization of waste in Indonesia into useful products is still
“which is shrimp shell waste. Litopenaeus
vannama s a type ol shrimp that is widely cultivatal for
exporn purposes. '

According to Achmad H and Feby Y Litopenaeus vannama
shrimp shells can be processed into chitosan which s
proven to mhibit the growth of Streptococcus mutans
hacteria that can cause caries.!* Chewable lozenges is one of

very small, on

the preparations that can be used as an alternative for the
treatment ol antibacterial locally in the mouth because
chewable lozenges can directly dissolve the caries active
substance in the mouth,

The form and taste of chewable lozenges are expected to be
preferable to other dosage forms such as tablets, syrups or
solutions heraug they are easier o use and more
attractive.” The basis of this rescarch is the antibacterial
properties of itosan in chewable lozenges ]n'vpnruliq»
having remineralisation ability, so that they have the
potential 10 be agents of vse treatment in cases of carly
childhood caries. The results of this study are chitosan from
white shrimp shells  (Litopenaeus vanname)
combinated with chewable lozenges in cases early childhood

wisle

1%,

ﬁwm’er. until now there has been no research on the
effects of chitosan karyostatic from white shrimp skin waste
{Litopenaeus vannama ) in chewable lozenges preparations.
Therefore,  interested
conductingg rescarch on chewable lozenges made from
chitosan (Litopenaeus vannamei) in reducing Streptococous
MUtans bacteria in cases of early childhood caries,

researchers  are  interested

MATERIAL AND RESEARCH METHODS
This type of research is a true experime@ll research. The
design of this study uses the method of pre and post ted
with control group design. This study has obtained ethical
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qualifications with number: 0131/PL.0OY/KEPK FRG-RSGM
UNHAS/2019 and UH17120136 register number on April
1" 2019, This research was conductad at the Dharma Utama
Hasanuddin  University  Makassar  for
sampling Streptococcus mutans bacteria in the teeth of
children with early childhood caries. Hasanuddin University

Kindergar

for n\aki:@ chewable  lozenges, and  Microbiology
Laboratory, Faculty of Medicine, Hasanuddin University for
the calculstion ol the number o eptococcus mutans
bacterial colonies in children with early childhood caries.
The study was conducted on April 1" through August 6%,
2019, The population was kindergarten students qu
Dharma Utama University of Hasanuddin Makassar, who
experienced early childhood caries aged 5 years, Samples
totaled 30 people. The sampling method used was simple
random  sampling because the research subjects  were
homogeneous. TIER research data is done by blinding, The
inclusion criteria in this study were children aged at least 36
months and a maximum of 71 months, children with carly
¢hildhood caries with caries of at least 2 teeth, willing to be
the subject of research by filling vut informed consent,
brushing teéeth twice a day, not having periodontal disease,
and ot taking drugs. The exclusion criteria in this study is
that in the process of sampling the child suddenly refuses 1o
be the subject and does not comply with the treatment
process,
This research wasghgegun by making chitosan from the skin
of white shrimp (ﬁmmaeus vannama). The first stage in
king chitosan is the process of preparmg samples, namely
white shrimp shell waste washed shrimp waste with water.
Furthermore, the shrimp shells are dried in an oven@R80°C,
then mashed using a dry blender. The second stage s
demineralization, done by soaking the shrimp Hln in 3%
hydrochloric  acid  solution.  The  turd  stage i
deproteinization, done by soaking the shrimp shells with 4%
sodium hydroxide solution. The fourth step 1 the process ol
forming and refining chitosan. Then the Facutylaliun
process by immersing shrimp shells in 60% sodium
hydroxide solution. After that, the chitosan that has been
obtained is dried at 63°C.
Then a Nihydrin test was curried out, amounf@Bg to 0.1 g
chitosan, sprayed with a nihydrin solution and then allowed
1o stand for 3 minutes, Chitosan which has been processed
in the Laboratory of Biochemistry ol the Faculty of
Mathematics and Natural Sciences, Hasanuddin University,
continued with making chewable lozenges chitosan 2.5%
and 5%, After the chitosan powder ol white shnmp skin
(Litopenaeus vannama ) is produced, mix it with as much as
0.5 gram as an anticariogenic chewable lorenges. The
chewable lozenges formula are 25 basis gelatin glycerin as
much as 70 ml, aguadest 12 ml, gelatin 18 grams,
methylparaben 0.4 grams, xylitol 0.5 grams, flavoring oil 31
drops. All the ingredients for making chewable lozenges are
weighed then the aquadest is heated to boiling. Gelatin is
poured into a container and soaked with boiling water as
much as desired.
The mixture of gelatin and aguadest is allowed to stand for
15 munutes until flufty. Glycerin is added httle by httle and
stirred while heated on a water bath until all the gelatin is
mixed with glycerin, then add the remaining glycerin slowly
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while stirring until evenly mixed and free of lumps. This

hase is reheated for 45 minutes

metylparaben are added and stured. The acuve mgredient as

Aspartame and

this idea is chitosan made from white shrimp  skin
(Litopenaeus vannamei) and citric monohydric acid s
added, stirnng untl evenly mixed. The mixture s poured

into molds and allowed to cool. If the mixture Ireezes when
it is poured, it can be heated again and poured back. Quality
control i u test that will be wnducted o determine the
physical  properties  of  chewable from the
experimental results. In this chewable preparation the

lozenges

quatity control is almost the same as the quality control in
the lozenges preparation because chewable is one type ol
lozenges. Quality control includes: product color and
brightness, texture, appearance, preparation consistency,
weight unitormity test, melting time test, elasticity test. and
physical stability test. 11 it passes the test, it is put into the
warchouse of the finished product, so that chewable
lozenges are ready for consumpuon for children who have
early childhood caries as a preventive caries strategy in
children.

The research at Dharma LPua Kindergarten Hasanuddin
University Makassar began by asking the parents of children
to fill oot a questionnaire asking about :mlupn-lutud o
this study. The research group was divided into 3 groups, 10
children chewable lozenges xylitol, 10 children chewable
lozenges chitosan 2.5%, and 10 children chewable lozenges
chitosan 5%. The subjects did not see the wothpaste group
to be tested.

The first sample is taken when the child has not chewed
lozenges. Bacterial sampling using patient salil) stored in
vial bottles. Then, the bacterial sample s stored in a

physiological solution, ie 0.9% NaCl s stored in a vial of 60
bottles. After chewing chewabll lozenges, the child is
instructed not w eat or drink for 5 minutes. Then, the
samples were taken after chewing chewable lozenges xylitol,
chewable lozenges chitosan 2.5%, and chewa lozenges
chitosan 5%, and the samples were stored in 0.9% NaCl
solution.

To calculate the numbed@l Streptococcus mutans bacterial
colonies begins with the sterilization of wols and materialy
used in oral biology laboratories. Then, a 107 dilution was
carried out using 0.9% NaCl solution. Then, selective
medium was made, namely TYSB20 (Tryptone Yeast Extract
Cystein Sucrose Bacitracn 20) which aims to select and
identify Streptococcus mutans bacteria, so that only this type
of bacteria can live as a research variable. Then, the pour
plate method is carried out o isolate bacteria into thifpetri
dish. As much as 1 ml of diluted bacteria was put into a petri
dish, then pour 10 ml sterile TYSB20 (Tryptone Yeast
Extract Cysten Sucrose Bacdtracin 20) selective medium,
Then the suspense is homogenized and put in an incubator
at 37°C for 1x24 hours, After the bacteria are incubated,
observation and cdfulation of the number of colonies can
be done using the colony forming units (CFU/ml) method
using a colony counter, Analysis of the data in this study
using a computer program that is SPSS 25.0 for windows,
To test the significance of diflerences ighe number ol
Streptococcus mutans bacterial colonies before and after
each group's treatment, a paired T-test was conducted.

RESULT
The results of the study are displayed in the following table:

able 1: Descriptive of Each Controland Treatment

Treatment Mean N Standard Deviation  |[P-Value
Pre Chitosan 2.5%
H7.HOO0 1 104.99291
Post Chitosan 2.5% 69.9000 10 97 31444
“hi 5 57 ) 37 .34
Pre Chitosan 5% 57.6000 1 37 34881 0,368
Post Chitosan 5% 42,2000 10 33.69405
Pre Xylitol 22,9000 10 1948475
Post Xylitol S0, 700 11} 2946203

rﬁarce: Primary Data, 2019)

Based on Table 1. shows the results of the umvanate test in
each treatment group before and afier chewable chewable
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lozenges dutosan levels of 2.5%, 5% and market xylitol
candy. The number of samples studied in each treatment
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and control group were 10 samples. The results show that
on the average treatment before 25% chitosan has an
average bacteral colony of 878 while in the group after
699, There was a decrease in the number of bacterial
chitosan  chewahle
(reatment with a concentration of 2.5%. In the chewable
lozenges chitosan chewable treatment with a concentration

colonies  after  chewable  lozenges

of 5% showed that the number of bacterial colonies before
7.6 while 42.2 In addition, in the market

treatment wa
chewing xylitol brand candy obtained by the number of

bacterial colonies before treatment was 229 while at the
time after treatment was 50.7, In the treatment of market
brand xylitol candy there is an increase i the number of
buacterial colomies between before and after. Based on the
normality test, it was found that the normal data for the
control group and chewf@le lozenges chewing content of
2.5% and 5% because the p-value was greater than 0.05. The
elfect of the treatment given, testing is done using the paired
1 test as follows:

T'uble 2: T-Parred Test of Chewable Lozenges of Chitosan 2,5%

[Difference ina couple

Standard
1 Deviati 3
Mean Jeviation I p-value
Pre Chitosan 2.5%
IPair 1 Post Chitosan 2.5% -17.9 20.306 2.788 ).021

{Source: Primary Data, 2019)

Based on Table 2.
analysis on chewable lozenges chitvsan chewing treatment
with a concentration of 25%. The results show that the
average difference between the groups before and abter
treatment was -17.9 with a standard deviation of 20.306. The

shows the test results using t paired

negative average difference of -17.9 indicates that the
number of 5. mutans baderial colonies decreased aiter

chewable lozenges chitosan chewing with a concentration of

M

=

. So that the chewable lozenges chitosan chewable

treatment with a concentration of 2.5% can reduce the
number of S, mutans bacterial colonies. T paired test results
obtained a p-value of 0021 This shows that the p-value
obtained is smaller than 0.05. 50 it can be concluded that the
chewable lozenges chitc
concentration of 2.5% has a significant effect in reducing the
number of bacterial colonies in the mouths of children with
ECC

chewing treatment with a

T'able 3: T Paired Test of Chewable Lozenges of Chitosan 3%

Paired Samples Test

Difference in a couple

[ 4]

Standard
Deviation T P-value
Pre Chitosan 5% Post
Pair 1 Chtosan 5% 1534 9.240 3270 0001

[ﬁurce: Primary Data, 2019)

In Table 3. the results obtamed using the tpaired analysis of
the treatment group in the condition before and chewable
chewable lozenges chitosan concentraton of 3%. The
difference between the average group before and after
I'he negative
of -15.4 showed that there was a decrease

154 with a standard deviation ol 9.240

average difference

in the number of S mutans baderial colonies after beng

146 Systematic Review Pharmacy

treated wq chewable lozenges chitosan concentration of

the paired t test results obtained p-value of 0.001.
This shows that the p-value obtained is smaller than 0.05 so
i«

5%. From

an he concluded that the chewable lozenges chitos
treatment concentration of 5% has a significant effect in
reducing the number of bacteria in the mouths of children
with ECC

Vol 11, Issue 4, 2020
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Fable 4: T Paired Test of Chewable Lozenges of Xyliwl

Difference ina couple
W Standard
Deviation T P-value
Pair Pre Xylitol - 27 80000 100993 7.997 (1.6
1 Post Xylitol

{ﬁun‘t: Primary Data, 2019)

Based on table 4, the results of the control group test were
obtained befure and after chewing on the market-brand
xylitol candy. The results show that the average difference
between the control group before and after chewing the
market brand xylitol candy was 278 with a standard
dewviation of 7.997. A positive average difference of 27.8
indicates that an increase in the number of bacterial colonies
after chewing chewable lozenges pure xylitol. Based on t
paired sales, the p-value is 0,000, This shows that the p-value

obtained s smaller than 0.05 so that the control group
chewing market xylitol brand candy is very significant in
increasing the number of bacterial colonies in a childs
mouth.

To see the most significant treatment group in reducing the

number of bacteria, a comparison is performed before and

after using the one-way ANOVA test, with the average
ditterence data as follows:

able 5: Anova Test of Control Group and Treatment Group

Treatment Average Difference
I Sig.
Pre Chitosan 2.3% - Post -17.900
Chitosan 2.5%
Pre Chitosan 5% - Post Chitosan ~15.400
%
Pre Xtiol 32019 0.000
Post Xylitol 27 800 T *

(@uru: Primary Data, 2019)

Based on Table 5. the results of the comparison of the
average difference in each control group and the treatment
before and after. It was shown that the largest negative
average  difference occurred o the chewable lozenges
chitosan chewable treatment group concentration of 5%.
While the treatment group chewable lozenges chitosan
concentration of 2.53% had a dilterence before and after -

17.9. Whereas in the contral group, the difference between
the al@t‘ before and after was 27.8. So that the overall test

ng the one way ANOVA test results obtained that the p-
value of 0.05. A p-value less than 005 indicates that the
treatment  group was significantly  different from  the
treatment group. To see the most influential treatment,

further testing of LSD is carried out as follows:

e Difference of Treatment !,untrul

Fable 6: Averag
Mean Difference (1- Std. Error
n Sig.
Chitosan 15 7”' 64215 (0.000
Control 2,5% 5
Chitosan 150 64213 0.000
5% 5

{Source: Primary Data, 2019)

Based on the 15D follow-up test results, it was found that
the difference i the average of the control group by
chewable lozenges chitosan voncentration of 2.5% had a
difference of 457 while the difference between the control
group and the chewable lozenges of chitosan treatment
group concentration of 3% hay a difference of 43.2. Each p-
value obtained for testing the difference in average of 0.000.

by Systematic Review Pharnuy

This shows that the p-value obtained is smaller than 0.05 so
that the two treatment groups influence the decrease of
bacteria, but the most influential is the chewable lozenges
chitosan concentration of 25% because it has the difference
in dilference with the largest control group.
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DISCUSSION
Sampling of bacteria by taking saliva of children who have
caries. This is done because the saliva of the teeth that have
cartes has the number of Streptococcus mutans bacteria as
the initiator of the occurrence of dental caries in the teeth.
Bacterial samples (saliva) stored in vial bottles followed
by a 10 dilution method. 107 dilution 15 done because it is
more effective in reducing the number of colonies and
bacteria will be seen more clearly when observing according
research journals conducted previously, This study uses a
selective medium, namely TYSB20 (Tryptone Y east Extract
Cygan Sucrose Badtracin 20) to breed Streprococcus
mutans.*
Dental caries or cavities are often associated with the role of
Streptococcus mutans. The process of caries infection begins
with the attachment of Streptococcus mutans w the woth
surface. This 15 because Streptococcus mutans has the
enzyme glocosiliransferase which can break down sucrose
glucans  in Predominantly,
Streptococcus  mutans forms  dextran chains  that are
insoluble in water and have a sticky power to colonize the
toth surfuce. Furthermore, these bacteria form organic
acids from sucrose. Sucrose metabolism by Streptococcus
mutans produces lactc aod which s an acd that can cause
-alcification of weeth, #4+2*

inta large  quantities.

is study uses chitosan with concentrations of 2.5% and

based on research conducted by Visveswaraiah', saying
that chitosan s effective and safe for the body with
concentrations of 2.5% and 53%. According to research
conducted by Achmad", chitosan  toothpaste with a
concentration of 25% and 3% has heen shown o reduce the
number of Streptococcus mutans bacterial colonies after use
by children with early childhood caries. Table 1. shows that
chewable lorenges chitosan has a sigmificant effect in
reducing the number of Streptococcus mutans bacterial
colonies, it appears that chewable lozenges chitosan 2.5% i
a lype of group that gives a very significant change
compared W market brand xyliwl \_allq and chewable
lozenges chitosan 3%. Chewable lozenges chitosan works as
an antibacterial agent by comi@ing the ability of salivary
flow when chewing lozenges n inhibiting bacterial cell
division and chitosan in disrupting bacterial metabolism
ﬁ““uh inhihition of bacterial glycolysis.

“hitosan has also been widely used in the pharmaceutical
industry in drug delive tems in different forms, such as
tablets, microspheres, and conjugates. Chitosan and its
derivatives can be vsed in various forms of drug delivery
h the eyes. In
yrption which
is important in the delivery of some polar drugs sudgfhs
peptides along with protems to the nose and mouth. Tt is
commonly used as an excipient in tablel formulations for
oral drugs. High molecular weight LE‘HI[‘I will delay the

the duration of §g
activity, imcrease therapeutic efficiency and reduce the sile

systems through the mouth, nuse and th
addition, chitosan facilitates transmukosal a

release of active ingredients, extend
effects of oral tablets. <+ * P

Chitssan has biocompatible properties, biodegradability,
and low immunogenicity. The high density of positive
charges makes chitosan have mucoadhesive properties. This

198 Systematic Review Pharmacy

property allows the glivurr of dr o mucosal tssue,
Chitosan also has very low mxicily.ﬁ an is a form of
chitin which is partially deacetylated and has received
attention as a potential new functional or excipient material
in the pharmaceutical industry. Chitosan exhibits good
superiority and chemical and physical stability *314320224
Therelore, chewable lozenges osan has an excellent
antibacterial in reducing the number of Streptococcus
mutans colonies in cases of early childhood caries (ECC).

CONCLUSION
Based on research that has been done, it can be concluded as
fisllovws:

1. Chewable lozenges chitosan 25% and 5% Em: a
significant  effect on the growth of Streptococcus
mutans bacteria, which decreases the number of
Streptococeus mutans colonies after chewing for 5
minutes.

Chewable lozenges chitosan 2.5% more effective than
chewable lozenges dulm&?i'hn and xylitol candy
brand market, so that in this study, chitosan
toothpaste 2.5% had a more significant effect in
reducing the number of Streptococcus mutans bacteria.
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