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Background: Early childhood cares £CC) s one of the mast cammon
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betore and atter treatmant of chewab§lbzenges was -17.9 CFU with

caries in hilcken, Ong rsason is the b U8 NIANS

Choosing the rght diet can suppress the growth of Streplococous

mutang Chitosan 18 8 naturl bopolymer Yrom white sheimp waste as

an antibactengl ang can be combined with food of dinks including
wable lozenges,

This study sims to decenmine the affectiveness of chewsble
lozanges  from  white shiimp waste | Lifopeasecs  widngmed in
inhibiting Straplococcus mutans ria i ECC casas
Research Methods: This rype of fdssarch uses fisld and lshoratony
axpenmental rasearch desgns with pratest-postiest control group
design, A sample of 30 chidren sonsisted of 3 groups, ramely 10
childvan chewing sylitol candy, 10 childién chewing chewable
lozenges chidosan 2 6%, and 10 childan chewing chewable lozeng
chitogan 6% Than, bacteral samples isotated from canes teath lm‘tﬁ
and after chewing chewable lozenges, Then, counted the number
Streptococcus colonies using the colony counter method with
the CRU unit. Data proceseing snd snalysie using SPSS version 260
for windaws,

Results: The parrad 1est results showed a significant decrease in the
numbier ol Streptococcus motans colonies betore and afar chewable
Iozenges chitosan 2 5% The sversge dference between groups

NTRODUCTION

Oral health problems that are often found in children
throughout the world, especially in developing countries
including in Indonesia are dental carill' Caries process that
begins with dissolving enamel with formation of acid
and microbial suhslmlvs,nultiug 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 l'l{indusl in 2007, it shows that the
increase in dental canies, especially in children under tive
and pre-school children, is from 24% to 28% while in
children age 2-3 years increased by 70% induding caries in
early childhood.'

Farly childhood caries (ECC) s the most important dental
health problem occurring in infants and toddlers, which can
atfect the health :nulm=-|u|uneul of children’s teeth, Early
childhood canes is a term to describe dental caries that
appears in children. The American Academy of Pediatric
Dentistry (AADP) defines early hood caries as the
presence of one or more carious teeth, extracted due to
caries or the surface of a decud tooth that is patched in
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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8 frd devistion of 20306, The paired ttest resulis ahowed 8
significant decradse in the number of 5 OCCUS MUANS '

betore and after chewsble losenges chitosan B%. The average
difterence between groups before and efter trestment of chewable

fazang s -15.4 CFU with a standard devistion of 9.24. Data test
results e 0021 (p«0.08), This shows & significant decraase
in the number OF Sreprococcus mutans colonies in cedes of sarly

childhood caries,

Condusion: Chewable lozenges chitosan 2.5% effective in raducing
the numiber of Streptococous mutans bacterial colonias in cases of
aarly chidhpod caries in children

Keywords: Chitosan, Chewable lozenges, Streplococius midans,
Litopenas us vaniarme
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ol caries i children aged 3-5 years in DKPffjkarta was
81.2%," The prevalence of caries in children under five in
Indonesia was aroun@g0.05%."

The caries process 1§ influenced by host factors (tooth
surface), microorganisms  (bacteria that cause caries),
substrates {(fermentable carbohydrates), aiffime. Caries can
oceur if all of these factors are involved.” Dental plaque is a
biofilm that forms naturally on the tooth surface. 11 the
pi-.lquvq tormed 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 1o
acidogenicity as a trigger for caries in children, Some types
of carbohydrates, such as sucrose, can be fermented by
Streptococcus mutans o form acids, which can reduce
plague pH and cause enamel demineralization.'' Prevention
of caries can be done by the right diet. Diet is food and
drinks consumed daily by individuals. Diet 15 one of the
main {actors for the beginning of caries development, so the
choice of dictis important to note. "
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The selection of the right diet can suppn-;; the growth of
Streptococcus mutans Antibacterial product commeonly used
chewing gum are phenols and lavonoids, That's why
chitosan s an  attractive  alternative  material as  an
antibacterial ' According to Kim'', which states that the
amino-polysaccharide chitosan is a natural material that has
molecular formula CHENO. The mamn source of
chitosan is  obtained  from from  marine
invertebrate crustaceans (rustaceans), such as shrimp, crabs
and lobsters,
Shrimp is one of the raf@oaterials for aquatic products from
the crustacean phyla. Range of shrimp waste in [ndonesia
reaches 298.642.255 tons per year. This shrimp is exported
in a frogen state which produces a large amount of waste in
the form nnlu-imp shells that are less than optimal
utilization. " According 1o research conducted by Akbar'’,
chitosan as an antibacterial aganst degradati bacterial
cell walls, resulting in cytoplasmic
membrane, cyloplasmic nucleus out of the cell wall bacteria.
According to Visveswaraiah and Prasad™ in their rescarch
proved that chitosan  has organic ions which inhibit
hydroxapatitic acid, which is very reactive with caniogemic

exuskeleton

damage to the

foods. In addition, anticariogenic chitosan has been proven
to be able o act as a mechanical protector against enamel. ™
Utilization of waste in Indonesia into useful products is still
very simall, on which is shrimp shell waste. Litopenaeus
vannama is a type of shrimp that is widely cultivated for
export purposes, '

According to Achmad H and Feby Y Litopenaeus vanname
shrimp shells can be processed imto chitosan which s
proven to inhibit the growth of Streptococcus mutans
bacteria that can cause caries.”” Chewable lozenges is one ol
the preparations that can be used as an alternative for the
treatment of antibacterial locally in the mouth because
chewable lozenges can directly dissolve the caries active
substance in the mouth.

The torm and taste of chewable lozenges are expected to be
preferable to other dosage forms such as tablets, syrups or
solutions  becaudfl they  are easier 0 use and more
attractive.” The basis of this research is the antibacterial
properties of chitosan in chewable lozenges pn'p.lr'.\llq
having remineralisation ability, so that they have the
potential to be agents of use treatment in cases of early
childhood caries. The results of this study are chitosan from
shrimp (Litopenaeus vannamea) waste
combinated with chewable lozenges in cases early childhood

white shells

es
mwwrr. until now there has been no research on the
effects of chitosan karyostatic from white shnimp skin waste
(Litopenaeus vannama | in chewable lozenges preparations.
Theretore,  interested  researchers  are  interested  in
rescarch on chewable lozenges made from

aeus vannamel) in reducing Streptococcus
mutans bacteria in cases of early childhood caries.

conductin

chitosan (LF

MATERIAL AND RESEARCH METHODS

This type of research is a true experimef@l research. The
design of this study uses the method of pre and post test
with control group design. This study has obtained ethical
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qualifications with number: 0131/PLO9/KEPK FKG-RSGM
UNHAS/2019 and UH17120136 register number on April
17 2019, This research was conducted at the Dharma Utama
Kindergar Hasanuddin - University  Makassar  for
sampling gq:tocacms mutans bacteria in the teeth of
children with early childhood caries. Hasanuddin University
lor m:lkirpchcwub]r lozenges, and  Microbiology
Laboratory, Faculty of Medicine, Hasanuddin University lor
the calculation of the number offffitreptococcus 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 nﬂ:ﬂ
Dharma Utama University of  Hasanuddin Makassar,
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. TR research data is done by blinding. The
inclusion criteria in this study were children aged at least 36
ths and a um ol 71 ths, children with early
childhood cares with caries of at least 2 teeth, willing to be
the subject of research by filling out informed consent,
brushing teeth twice a day, not having periodontal disease,
and not taking drugs. The exclusion criteria in this study is
that in the process of sampling the child suddenly refuses to
be the subject and does not comply with the treatment
process.
This research was

gun by making chitosan from the skin
openaeus vanname ). The first stage in
king chitosan is the process of preparing samples, namely
white shrimp shell waste washed shrimp waste with water.
Furthermore, the shrimp shells are dried in an ovenERso-C,
then mashed using a dry blender. The second stage is
demineralization, done by soaking the shrimp s in A%
hydrochloric  acid  solution.  The  third  stage s
deproteinization, done by soaking the shrimp shells with 4%
sodium hydroxide solution. The fourth step is the process of
forming and refining chitosan. Then the @acetylation
process by immersing shrimp shells in 60%  sodium
hydroxide solution. After that, the chitosan that has been
obtained is dried at 65°C.
Ihen a Nihydrin test was carried out, amour

ol white shrimp {

gl 00 g
chitosan, sprayed with a nihydrin solution and then allowed
to stand for 5 minutes, Chitosan which has been processed
in the laboratory of Biochemistry of the Faculty of
Mathematics and Natural Sciences, Hasanuddin University,
continued with making chewable lozenges chitosan 2,5%
and 5%. After the chitosan powder of white shrimp skin
{Litopenagus vannama ) is produced, mix il with as much as
0.5 gram as an anticariogenic chewable lozenges. The
chewable lozenges formula are 25 basis gelatin glycerin as
much as 70 ml, aquadest 12 ml, gdatin 18 grams,
methylparaben 0.4 grams, xylitol 0.5 grams, lavoring oil 3-4
draps. All the ingredients for making chewable lozenges are
weighed then the aquadest is heated 1o boiling. Gelatin s
poured into a container and soaked with boiling water as
much as desired.

The mixture of gelatin and aquadest is allowed 1o stand for
15 minutes until fufly. Glycerin is added little by little and
stirred while heated on a water bath until all the gelatin is
mixed with glycerin, then add the remaining glycerin slowly

Vol L1, Issue 4, 2020




Harun Achmad et al ,-"gf'wab!e Lozenges using White Shrimp Waste (Litopenaeus vannamei) in Reduce Colonization of
Bacteria Streptococeus mutans in the Case of Early Childhood Caries

while stirring until evenly mixed and free of lumps. This

base is reheated for 45 minutes.  Aspartame  and
metylparaben are added and stirred. The active ingredient as
this wdea 15 chitosan made from  white shrimp  skin
(Litopenaeus vannamei) and citric monohydric acid s
added, stirring until evenly mixed. The mixture 15 poured
into molds and allowed to cool. If the mixture freezes when
it is poured, it can be heated again and poured back. Quality
control is a test that will be conducted to determine the
chewable
expermental results, In this chewable preparation the

physical  properties  of lozenges  from  the
quality control is almost the same as the quality control n
the lozenges preparation because chewable is one type ol
lozenges. Quality control includes: product color and
brights
weight unitormity test, melting time test, elasticity test, and
physical stability test, I it passes the test, it is put into the

warchouse of the finished product, so that chewable

. texture, appearance, preparation consistendcy.

lozenges are ready for consumption tor children whe have
carly childhood caries as a preventive caries strategy m
children.

The research at Dharma Uina Kindergarten Hasanuddin
University Makassar hug.mgmkinn the parents of children
to £l out a questionnaire asking about nr.ltluprc!nmi 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 toothpaste group
to be tested.

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

physiological solution, ic 0.9% NaCl is stored in a vial of 60
bottles. After chewing chewablozenges, the child s
or 5 minutes. Then, the
samples were taken after chewing chewable lozenges xylitol,
. and chewal

instructed not to eat or drink

lozenges
9% NaCl

chewable lozenges chitosan

chitosan 5%, and the samples were stored in
solution,

To calculate the numbedfl Streptococcus mutans bacterial
colonies begins with the sterilization of 1o0ls and materials
used in oral bivlogy laboratories. Then, a 10" dilution was
carried out using 0.9% NaCl solution. Then, selective
medium was made, namely TYSB20 (Tryptone Yeadt Extract
Cystein Sucrose Bacitracin 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 to isolate bacteria into (hifpetri
dish. As much as | mlof diluted bacteria was put into a petri
dish, then pour 10 ml sterile TYSB20 (Tryptone Yeast
Extract Cystan Sucrose Badtracin 20) sdective medium.
Then the suspense is homogenized and put in an incubator
at 37°C for 1x24 hours, After the bacteria are incubated,
observation and cdffilation 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 o computer program that is SPSS 25.0 for windows,
To test the significance of difterences i number of
Streptococcus mutans bacterial colonies before and afler
cach group’s treatment, a paired T-test was conducted.

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

Lable 1: Descriptive of Each Controland Treatment

Treatment Mean N Standard Deviation  [P-Value
Pre Chitosan 2.5%
R7.RO00 10 104.99291
Post Chitosan 2.5% 69 9000 1 9731444
Pre Chitosan 5% 57,6000 1t 3734881 :
1368
Post Chitosan 5% 42,2000 10 3369405
Pre Xylitol 22,9000 10 1948475
Post Xylitol 507000 1] 2946203

ignm;r: Primary Data, 2019)

Based on Table 1. shows the results of the umvariate test in
cach treatment group before and afier chewable chewable

Jun Systematic Review Pharmacy

lozenges chitosan levels of 2.5%, 5% and market xylitol
candy. The number of samples studied in each treatment

Vol 11, Issue 4, 2020
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and control group were 10 samples. The results show that

% chitosan has an

on the average treatment helore
average bacterial colony of 878 while in the group atter
699, There was a decrease in the number of bacterial
colomes  after  chewable  lozenges  chitosan  chewable
In the chewable

lozenges chitosan chewable treatment with a concentration

treatment with a concentration of 2.5%.

of 5% showed that the number of bacterial colonies belore
Ireatiment was 576 while 42.2. In addition, in the market
chewing xylitol brand candy obtained by the number of

Table 2: T-Paired Test ol Chewable Lozenges of Chitosar

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 in the number of

bacterial colonies between before and after. Based on the

normality test, it was found that the normal data for the
control group and \Iwwar lozenges chewmg content of
2.3% and 5% because the p-value was greater than 0.05, The
elfect of the treatment given, testing is done using the paired

1lest as tollows:

Fl‘li[’frn-ncc ina couple

Standard
IMean Deviation " p_valise
Pre Chitosan 2.5%
Pair | Post Chitosan 2.5% 179 20, 306 2,788 1021

{?uurre: Primary Data, 2019)

Based on Table 2. shows the test results using 1 paired
analysis on chewable lozenges chitosan chewing treatment
The results show that the

average difference between the groups belore and afwer

with a concentration ol 2.5%,

treatment was - 17.9 with a standard deviation of 20,306, The
negative average difference of <179 indicates that the
number of 5. mutans bacterial colonies decreased alter
chewable lozenges chitosan chewing with a concentration of

2.3, S0 that the chewable lozenges chitosan chewable

treatment with a concentration of 2.5% can reduce the
number of S mutans bacterial colomes, T paired test results
obtained a p-value of 0021, This shows that the p-value
obtained is smaller than 0,05, S it can be concluded that the
chewable  lozenges  chite chewing treatment with a
concentration of 2.5% has a significant effect in reducing the
number of bacterial colonies in the mouths of children with
ECC.

Table 3: 7 Paired Test of Chewable Lozenges of Chitosan 5%

Paired Samples Test

Difference in a couple

@eﬂn Standard
Deviation T P-value
Pre Chitosan 5% Post
Pair 1 Chtosan 5% 154 4 240 3270 [HTED

Tl
&:u rce: Primary Data, 2019)

In Table 3, the results obtained using the t paired analysis of
the treatment group i the condition before and chewable

chewable lozenges chitosan concentration of 5%, The

difference between the average group belore and after is
154 with a standard deviation of 9.240. The negative
average difference of 154 showed that there was a decrease

in the number of S mutans bacterial colonies after being

196 Systematic Review Pharmacy

treated \u'? 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

3, From

it can be concluded that the chewable lozenges chitos
treatment concentration of 3% 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 Xylitol

Difference in a couple

@ Standard

ean Deviation : P-value

Pair Pre X’htul - 27 R0000 109493 77 (LX)
Post Xylitol

1
{gurce: Primary Data, 2019)

Based on table 4. the results of the control group test were
obtained before and after chewing on the market-brand
xylitol candy. The results show that the average dilference
between the control group before and after chewing the
market brand xylitol candy was 278 with a standard

78
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

deviation of 7997, A positive average ditlerence of

obtained is smaller than 0,05 so that the control group
chewing market xylitol brand candy is very signilicant i
increasing the number of bacterial colonies in a childs
muouth

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
difference data as follows:

able 5: Anova Test of Control Group and Treatment Group

T'reatment Average Difference
F Sig.
Pre Chitosan 2.5% - Post -17.500
Chitosan 2.5%
Pre Chitosan 5% - Post Chitosan 15400
Iy
et plitol 12019 0.000
Post Xylitol 27.800 S

t%ﬂrue: Primary Data, 2019)

Based on Table 5

ave

the results of the companson of the

age difference in each control group and the treatment
before and after. 1t was shown that the largest negative
average  difference occurred in the  chewable lozenges
chitosan chewable treatment group concentration ol 5%,
While the treatment group chewable lozenges chitosan

concentration of 2.5% had a ditference betore and after

17.9. Whereas in the control group, the difference between
the J\@v betore and after was 278, 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,
{urther testing of LSD is carried out as follows:

Fable 6: Average Dilference of Treatment !.uutrul

Mean Difference (1- Std. Error
n Sig.
Chitosan 15 ?'li. 64215 0000
Control 2,5% 5
Chitosan 43 1“' 64215 0.000
5% 5

(Source: Primary Data, 2019)

Based on the LSD follow-up test results, it was found that
the difference in the average of the contral group by
chewable lozenges chitosan concentration of 2.5% had a
difference of 457 while the difference between the control
group and the chewable lozenges of chitosan treatment
proup concentration of 5% has a ditfference of 432 Each p-
value obtained tor testing the difference in average of 0.000

Systematic Heview Pharmacy

This shows that the p-value obtained is smaller than 0.05 so
that the two treatment groups influence the decrease ol
bacteria, but the most mfluential is the chewable lozenges
chitosan concentration of 2.3% because it has the difference
in difference 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
caries has the number of Streptococous mutans bacteria as
the mitiator of the occurrence of dental canes in the teeth
Bacterial samples (saliva) \ﬂ. stored in vial bottles tollowed
by a 10" dilution method. 107 dilution is 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
gcu‘livr medium, namely TYSB20 (Tryptone Y east Extract
Cysan Sucrose Badtracn 20) to breed Streprococcus
mutans.*’
Dental caries or cavities are often associated with the role of
Streptococcus mutans. The process ol caries mfection begins
with the attachment of Streptococcus mutans to the tooth
This 15 because Streptococcus mutans has the
enzyme glucosiltransterase which can hreak down sucrose
large Predominantly,
Streptococcus  mutans forms  dextran chains  that
insoluble in water and have a sticky power to colonize the

surtace.

mnto glucans  in quantities.

are
tooth surface  Furthermore, these bacteria furm orgamy
acids from sucrose. Sucrose metabolism by Streptococcus

mutans produces lactic acid which is an acid that can cause

“.I]ull; ation of teeth,
is study uses chitosan with concentrations of 2.5% and
hased on research conducted by Visveswaraiah'', saying
that chitosan is effective and safe for the body with
concentrations of 2.5% and 5%,
Achmad",
concentration of 2.5% and 5% has been shown 1o reduce the
number of Streptococcus mutans bactertal colonies alter use
by children with carly childhood caries. Table 1. shows that

According to research

conducted by chitosan  toothpaste with a

chitosan has a significant effect in
Streptococcus mutans bactenial
colonies, it appears that chewable lozenges chitosan 253% is

chewable  lozenges
reducing the number ol

a type of group that gives a very significant change
compared 1o market brand xylitol \:'d“q and chewable

itosan works as
an antibacterial agent by comi@ling the ability of salivary
flow when chewing lozenges i inhibiting bacterial cell
division and chitosan in disrupting bacterial metabolism
ﬁuugh inhibition 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 used in various forms of drug delivery
systems through the mouth, nose and thefieh the eyes. In
addition, chitosan facilitates transmukosal absarption which
is important in the delivery of some polar drugs suc
peptides along with proteins to the nose and mouth.
commonly used as an excipient in tablet tormulations {or
oral drugs. High molecular weight clfipsan will delay the
release of active ingredients, extend the duration of @lg
activity, increase therapeutic efficiency and reduce the s
effects of oral tablets.**<* F
Chitosan has biocompatible properties, biodegradability,
and low immunogenicity. The high density of positive
charges makes chitosan have mucoadhesive properties. This

lozenges chitosan 3%. Chewable lozenges

Systematic Review Pharmacy

property allows the ghwry of d o mucosal bssue,
Chitosan also has very low toxicity. 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 wxhlhn» gnm.l

|

superiority and chemical and physical stability ”
Theretore, chewable lozenges ﬂm.m has an excellent
antibacterial in reducing the number of Streptococcus
mutans colonies in cases of early childhood caries (E

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

5% ﬂl’t‘ a

significant effect on the growth of Streptococcus
mutans bacteria,
Streptococous mutans colonies after chewing lor 5

10“0&\'5'
1 Chewable lozenges chitosan 2.5% and

which decreases the number of

minutes.

Chewable lozenges chitosan 2.5% more effective than
chewable lozenges fhl{ns'.ﬂ, boand xylitol candy
brand  market that this study, chitosan
toothpaste 2.5% had a more significant eftect in
reducing the number of Streptococcus mutans bacteria.

S0
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