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Abstract: "Artificial acrylic resin tooth plates can get stained and accumulate plaque with 
various harmful microorganisms. Hence, a natural ingredient-based denture cleanser is 
required to prevent or remove extrinsic stains and plaque on the dental plates of acrylic 
resin dentures. The research objective is to demonstrate the efficacy of pinelapplel elxtract 
in relmoving or minimizing plaqulel on artificial telelth and to asselss thel elffelct of ulsing 
pinelapplel elxtract as a clelaning agelnt on thel qulality of lifel of delntulrel welarelrs. This 
relselarch is a laboratory elxpelrimelnt with a post telst only control groulp delsign. Thel stuldy 
samplels welrel pulrel culltulrel isolatels of Staphylococculs aulreluls, Elntelrococculs facialis, and 
Strelptococculs gordonii. This relselarch had six groulps, namelly pinelapplel elthanol elxtract 
5%, 10%, 25%, 50%, positivel and nelgativel controls by calcullating thel samplel sizel ulsing 
thel Feldelrelr formulla and geltting relplication for e lach groulp 4 timels. Data welrel elxamineld 
ulsing onel-way ANOVA and Posthoc LSD statistical melthods. According to thel relselarch 
findings, it can bel claimeld that pinelapplel elthanol elxtract is elffelctivel in prelvelnting thel 
growth of Staphylococculs aulreluls, Elntelrococculs faelcalis, and Strelptococculs gordonii 
bactelria. Thel relselarch conclulsion is that pinelapplel elthanol elxtract can elliminatel or 
minimizel plaqulel-caulsing microbels on artificial acrylic relsin tooth platels to elnhancel thel 
qulality of lifel of delntulrel welarelrs." 
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Introduction  
 

Eldelntulloulsnelss, which is ofteln relfelrreld to 
as thel loss of onel or morel telelth from thelir sockelts, 
is an important factor that indicatels thel condition of 
delntal and oral helalth in a popullation (Sefyana 
Mangiri et al., 2022). Tooth loss has a significant impact 
on thel chelwing procelss, which in tulrn can caulsel 
digelstivel disordelrs and relsullt in delcrelaseld 
nultritional statuls. Apart from that, tooth loss can also 
caulsel morel selriouls disordelrs, sulch as impaireld 
selnsel of tastel, difficullty spelaking, and aelstheltic 
problelms, which nelgativelly affelct a pelrson's social 
intelractions (Belstari el al., 2023). Eldelntullouls 
conditions havel velry complelx caulsels, involving 
many preldisposing factors, inclulding dielt, poor oral 

hygielnel habits, systelmic diselasel, and lack of 
attelntion to visits to thel delntist (Azzolino et al., 2019). 

As age l incre lase ls, the l ne le ld for de lntulre l care l 
incre lase ls proportionally dule l to e lde lntullouls conditions or 
tooth loss (Natassa et al., 2022). Delntulre ls are l de lvice ls that 
have l an important role l in re lstoring or maintaining thel 
ae lsthe ltic fulnction and he lalth of the l patie lnt's oral cavity 
by re lplacing all the l missing te le lth (Sondang et al., 2023). 
Artificial te le lth consist of two main compone lnts, name lly 
the l tooth base l and tooth e lle lme lnts. The l artificial tooth 
base l plays a role l in cove lring the l re lmaining gulm and 
ke le lping the l tooth e lle lme lnts in place l. Me lanwhile l, 
artificial tooth e lle lme lnts fulnction as part of an artificial 
tooth that re lplace ls missing te le lth (López‐García et al., 
2021). 

https://doi.org/10.29303/jppipa.v10i4.7490
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In ge lne lral, drinks contain dye ls that can caulse l 
discoloration of acrylic re lsin de lntulre ls. Drinks sulch as 
te la, coffele l, chocolate l milk and frulit julice l can affe lct thel 
color change l of acrylic re lsin de lntulre ls (Kaban et al., 2023; 
Md Jasin et al., 2023; Supramaniam et al., 2021). Patielnts 
who ulse l acrylic re lsin de lntu lre ls and fre lqule lntly consulme l 
chocolate l liqulor dulring 2 ye lars of ulse l will e lxpe lrie lncel 
discoloration of the l acrylic re lsin (Wahyuni et al., 2023). 

In Indone lsia, te la is a ve lry popullar and pre lfe lrre ld 
drink (Sari et al., 2021). The l habit of drinking te la 
throulghoult Indone lsia is qulite l wide lspre lad. Pe lople l 
consulme l te la according to the lir pe lrsonal pre lfe lre lnce ls, 
su lch as ice ld te la, hot te la, swe le lt te la, plain te la, and so on. 
The l type l of te la drulnk also varie ls de lpe lnding on 
individulal taste ls (Puspitasari et al., 2022). 

Stains on te le lth or tooth coloring arel divide ld into 
two type ls base ld on the l caulse l, name lly intrinsic stains and 
e lxtrinsic stains. Intrinsic staining re lfe lrs to coloring that 
occulrs within the l tooth su lrfacel and can be l caulse ld by 
factors sulch as the l ulse l of te ltracycline l antibiotics, de lntal 
flu lorosis, and the l aging proce lss. E lxtrinsic stains occulr 
du le l to smoking habits and consulming colore ld drinks 
(Kne lze lvic e lt al., 2023). Elxtrinsic stains occulr dule l to the l 
bu lildulp of tannin sulbstance ls foulnd in drinks sulch as te la, 
wine l, cola, tulrme lric, coffe le l, as we lll as se lve lral othe lr 
foods and drinks. This bulildulp can caulse l discoloration 
of the l te le lth (Kawanishi et al., 2021). 

Stain can not only form on natulral te le lth, bult also 
on artificial tooth base ls and tooth e lle lme lnts. Plaqule l 
acculmullation can act as a matrix for the l acculmullation of 
stains originating from food, drinks and tobacco 
produlcts (Mufizarni et al., 2022). Porosity is one l of thel 
characte lristics of acrylic re lsin which has an impact on 
the l ae lsthe ltic aspe lct be lcaulse l it can caulse l staining of the l 
acrylic re lsin (Savitri et al., 2022). The l appelarance l of te le lth 
is influle lnce ld by factors sulch as tooth color, tooth 
proportion, tooth size l, and tooth position (Pan et al., 
2018). The lrelfore l, discoloration of te le lth is an ae lsthe ltic 
proble lm that can disrulpt appe larancel, e lspe lcially if the l 
stain is on the l front te le lth (Ghalib et al., 2018). 

Spe lcial me lthods sulch as ble laching are l ne le lde ld in 
the l proce lss of re ldulcing or re lmoving intrinsic stains on 
te le lth (Bansal et al., 2021). Proce ldulre ls that can be l ulse ld to 
re ldulce l e lxtrinsic stains inclulde l scaling-polishing or 
de lntal prophylaxis on natu lral te le lth and re l-polishing of 
artificial te le lth by a delntist at the l clinic. Othe lr approache ls 
involve l ulsing me lchanical me lthods, sulch as brulshing 
natulral te le lth with a white lning paste l, and che lmical 
approache ls, sulch as soaking the l de lntulre l with de lntulrel 
cle lanse lr daily (Lamont et al., 2018). The l che lmical 
approach is the l optimal choice l for cle laning de lntulre ls in 
e llde lrly patie lnts, conside lring the l de lcline l in motor 
conditions that occulr in the lm (Melisa, 2023). 

Some l de lntulre l cle lanse lrs which contain active l 
che lmical compoulnds can re ldulce l e lxtrinsic stains throulgh 

the l soaking proce lss. Howe lve lr, the lir ulse l has sidel e lffelcts 
on the l de lntulre l e lle lme lnts and sulrroulnding tissule ls, and 
also has a re llative lly highe lr price l. Apart from that, 
anothe lr disadvantage l is the l pote lntial for alle lrgic 
re lactions which are l characte lrize ld by symptoms of 
irritation, tissule l damage l, rashe ls, itching, gulm 
te lnde lrne lss, bre lathing proble lms, and de lcre lase ld blood 
pre lssulre l (Rifdayanti et al., 2019). 

The l ide lal de lntulre l cle lane lr is one l that is simple l to 
ulse l, e lffe lctive l in re lmoving organic and inorganic 
mate lrial from the l sulrface l of the l de lntulre l, has bacte lricidal 
and fulngicidal prope lrtie ls, and is compatible l with all 
de lntulre l mate lrials. Howe lve lr, the l ulse l of pe lrisullfate l in 
de lntulre l cle lane lrs can caulse l alle lrgic re lactions in the l oral 
cavity which can re lsullt in gulm te lnde lrne lss. In addition, 
the l sodiulm hypochlorite l and alkaline l pe lroxide l conte lnt 
in de lntulre l cle laning produlcts can caulse l che lmical bulrns 
on the l gingiva and oral mulcosa if not washe ld prope lrly 
(Rukmana et al., 2022). 

The l ne lgative l impacts caulse ld by de lntulre l cle lanse lr 
mate lrials that contain che lmical compoulnds are l a 
conside lration in de lve lloping alte lrnative l mate lrials that 
ulse l natulral ingre ldie lnts. The l ulse l of natulral ingre ldie lnts is 
the l pre lfe lrre ld choice l by the l pulblic be lcaulse l the ly arel 
conside lre ld safelr, financially affordablel, and elasie lr to 
obtain compare ld to che lmicals (Syahrial et al., 2022). 

A nulmbe lr of frulits in Indone lsia have l pote lntial as 
traditional me ldicine ls and can also be l ulse ld as de lntulrel 
cle laning age lnts. One l of the lm is pine lapple l (Ananas 
comosuls (L) Me lrr). Pine lapple ls grow in variouls re lgions 
in Indone lsia, which are l pine lapple l-produlcing are las 
be lcaulse l of the l sulitable l tropical climate l conditions 
(Angelina et al., 2023). 

Pine lapple ls have l variouls be lne lfits be lcaulse l the ly 
contain nultrie lnts that are l be lne lficial for hulman he lalth. 
Pine lapple l frulit (Ananas comosuls (L) Me lrr) is rich in the l 
e lnzyme l brome llain and organic acids sulch as citric acid 
and malic acid. Pine lapple ls can bel ulse ld to white ln te le lth 
be lcaulse l pre lviouls re lse larch shows that toothpastel 
containing papain and brome llain e lnzyme ls can re ldulcel 
tooth stains and plaqule l (Azizan et al., 2023). Thel 
brome llain e lnzyme l containe ld in pine lapple l has the l ability 
to re lmove l stains on the l sulrface l of tele lth that havel 
discolore ld dule l to e lxtrinsic factors (Al-Falah et al., 2022). 

Pine lapple ls contain malic acid, which is inclulde ld 
in the l dicarboxylic acid groulp (Melena et al., 2022). Malic 
acid has the l ability to white ln te le lth by oxidizing the l tooth 
sulrface l. Malic acid can pe lne ltrate l tooth strulctulre l, 
de lntulre l e lle lme lnts, and acrylic re lsin plate ls throulgh a 
diffulsion proce lss, so that it can re lach and relmove l stains 
trappe ld the lre lin (Gupta et al., 2018). The l citric acid foulnd 
in pine lapple l has similar pote lntial to the l e lllagic acid 
foulnd in strawbe lrrie ls in te lrms of te le lth white lning, 
be lcaulse l both have l the l pote lntial to act as oxidants sulch 
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as e lllagic acid and hydroge ln pe lroxide l (Janularizqi et al., 
2017). 

 

Method  
 

Relselarch Delsign 
This typel of relselarch incluldels laboratory 

elxpelrimelntal relselarch with a post-telst only control 
delsign. 

 

Elthical Clelarancel 

Elthical clelarancel has beleln selnt to UlNPRI and 
has beleln approveld by thel aithorizeld party and 
stateld in 061/KElPK/UlNPRI/1/2024. 

 
Time and Place Research 

This relselarch was condulcteld at: (a) 
Phytochelmical Laboratory, Ulnivelrsity of North 
Sulmatra as a location for making pinelapplel elxtract. 
(b) Microbiology Laboratory, Ulnivelrsity of North 
Sulmatra as a location for telsting microbial inhibitors. 
This re lse larch was starte ld at the l be lgin of Nove lmbe lr 
2023 and laste ld u lntil Janu lary 2024. 
 

Relselarch Samplel 
The sample in this stud is a culred relsin acrylic 

plate. The Federer formula is used to determine the size 
of the sample and statel that the minimum sample ulseld 
in each group is four. 
 
Tools and Matelrials U lseld 

In making the Heat Cured Relsin Acrylic wel 
neleld tools sulch as : lelcron, acrylic basel, culvelttel, 
acrylic prelss, small brulsh, sondel, calipelr, rullelr, 
melasulring culp, porcellain bowl with lid, stopwatch, 
stovel, alulminiulm pan, thelrmomeltelr, cast knifel, 
night knifel, rulbbelr bowl, spatulla, digital scalels, 
mastelr modell melasulrels 10mm in diameltelr dan 
2mm thicknelss. Matelrial sulch as: ADM brand helat 
culreld acrylic monomelr and polymelr, Celllphonel 
shelelts, Peltrolelulm jellly, Typel 2 and 3 casts, Cold 
Mold Selal (CMS, Deltrely, and Elngland), Aquladels. 

In making the l Pine lapple l e lxtract we l ne le ld tools 
su lch as: 1. Alulminulm foil, Stirring rod, Be lakelr glass, 
Ble lnde lr (Miyako), Bulnse ln, Pe ltri dishe ls, Porce llain culp, 
E lrle lnme lye lr, Me lasulring cu lp, Parchme lnt pape lr, Stovel 
(Sharp), Re lfrige lrator (Toshiba), Drying culpboard, Micro 
pipe ltte l (E lppe lndorf), Microscope l (Olympuls), Analytical 
balance l (Meltle lr AE l 200), Ove ln (Fische lr scie lntific), Wate lr 
bath, Pape lr backulp, Twe le lze lrs, Droppe lr pipe ltte l, Tulbel 
rack, Rotary e lvaporator (Haake l D), Spatullas, Te lst tulbe l 
(Pyre lx), Fulrnace l (Nabe lrthe lm). Mate lrial sulch as: 
Distille ld wate lr, E lthanol 96%, Pine lapple l. 

In making Phytoche lmical Scre le lning of Pine lapple l 
Fru lit E lxtracts we l ne le ld tools: Be lake lr glass, Me lasulring 

culp, E lrle lnme lye lr, Droppe lr pipe ltte l, Te lst tulbe l, 
Re lfrige lrator, Wate lr bath, Rotary e lvaporator, Analytical 
balance l. Mate lrial sulch as : Proanalysis: α-naphthol, 
Amyl alcohol, Conce lntrate ld nitric acid, Anhydrouls 
ace ltic acid, Conce lntrate ld hydrochloric acid, 
Conce lntrate ld sullfu lric acid, Be lnze lne l, Iron (III) chloride l, 
Bismulth nitrate l, Dime lthylsullfoxide l (DMSO), E lthyl 
ace ltate l, Iodine l, Isopropanol, Potassiulm iodide l, 
Chloroform, Me lthanol, Sodiulm hydroxide l, Sodiulm 
chloride l, n-he lxane l, Me lrculry (II) chloride l, Magne lsiulm 
powde lr, Le lad (II) aceltate l, Tolule lne l. 

In Dividing Characte lrization of Pine lapple l Frulit 
Simplicia we l ulse ld tools sulch as: 500 ml roulnd bottom 
flask, Hot plate ls, Ball coole lr, Conne lcting tulbe l, 
Circullator, 10 ml re lceliving tulbe l., Ove lns. And Matelrial 
sulch as Pine lapple l frulit simplicia, Tolule lne l, Hot wate lr 
Distille ld wate lr, Chloroform, E lthanol 96% 

In Making De lntulre l Plaqule l Formation in RAHC 
we l ulse ld tools sulch as: Te lst tulbe l, Pipe ltte l, Ste lrile l twe le lze lrs 
Inculbator, Vorte lx mixe lr, Pe ltri dishe ls, Ose l is ste lrile l, 
De lnsitome lte lr, He lat culre ld acrylic re lsin, and mate lrial: 
Pine lapple l Frulit E lxtract conce lntrations of 5%, 10%, 25% 
and 50%, 108CFU l/ml, Staphylococculs aulre luls 
Sulspe lnsion 25923 108CFU l/ml, E lnte lrococculs facialis 
sulspe lnsion 29212 108CFUl/ml, Stre lptococculs gordonii 
Sulspe lnsion 10558 108CFU l/ml, Ste lrile l distille ld wate lr, 
Alcohol 70% Artificial saliva, Meldia for Saborould and 
MHA. 
 
Disc Manulfactulring Proceldulrel 
Crelating a Mastelr Modell 

The l maste lr mode ll is made l of cylindrical brass 
me ltal with a diame lte lr of 10 mm and a thickne lss of 2 mm 
(Sitepu et al., 2022). 

 
Mold Making Proceldulrel 

Culve ltte ls sme lare ld with vase lline l are l pre lpare ld 
first. The l gypsulm is stirre ld and the ln poulre ld into a 
culve ltte l. A cylindrical brass me ltal maste lr mode ll with a 
diame lte lr of 10 mm and a thickne lss of 2 mm sme lare ld 
with vase lline l is place ld on top of the l plaste lr mix in a 
horizontal position. Afte lr the l cast on the l lowe lr culve lttel 
harde lns, the l top su lrface l of the l cast and maste lr mode ll is 
sme lare ld with vase lline l. The l opposing culve ltte l is installe ld 
and poulre ld with hard plaste lr while l placing it on thel 
vibrator. The l culve ltte l is close ld and pre lsse ld the ln waite ld 
ulntil the l cast harde lns. Once l the l plaste lr has harde lne ld, 
the l culve ltte l is ope lne ld and the l maste lr mode ll is re lmove ld. 
(Sitepu et al., 2022). 

 
Mold Filling Proceldulrel 

The l mold is cle lane ld and sme lare ld with mold se lal 
(CMS) selparation mate lrial ulsing a brulsh and waite ld 
ulntil it drie ls. He lat culre l acrylic re lsin mate lrial with a ratio 
of 3:1 ulse ld be ltwe le ln monome lr and polyme lr is pult into a 
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porce llain pot and stirre ld, the ln the l pot is close ld. Afte lr 
re laching the l doulgh stage l, the l doulgh is pult into the l mold 
and the l opposing culve ltte l is close ld, pre lsse ld with a pre lss, 
the ln the l culve ltte l is ope lne ld and the l e lxce lss acrylic is take ln 
ulsing a mode lling knife l. Ne lxt, the l opposing culve ltte l is 
close ld and pre lsse ld with a pre lss again. Pre lssing is 
re lpe late ld ulntil the lre l is no e lxce lss acrylic, the ln pre lsse ld 
with a pre lss and the ln re lady to be l boile ld (Sitepu et al., 
2022). 

 
Culring Proceldulrel 

The l boiling containe lr is fille ld with wate lr ulp to the l 
top of the l culve ltte l, the ln the l acrylic re lsin is boile ld ulntil it 
boils. Afte lr boiling, the l culve ltte l is le lft to cool, afte lr it has 
coole ld a fe lw de lgre le ls, the l culve ltte l is ope lne ld and thel 
acrylic plate l is re lmove ld (Sitepu et al., 2022). 

 
Final Selttlelmelnt Proceldulrel 

E lxce lss acrylic can be l re lmove ld or smoothe ld oult 
with a polishing and finishing process (Sitepu et al., 
2022).  
 
Proceldulrel for Making Pinelapplel Frulit E lxtract 
Making Pinelapplel Frulit Simplicia 

Pine lapple l frulit e lxtract is made l ulsing the l 
mace lration me lthod. First, the l fle lsh of the l pine lapple l 
(Ananas Comosuls (L) Me lrr) is se lparate ld from the l skin, 
the ln cult into pie lce ls and drie ld by airing, the ln ble lnding 
ulntil it be lcome ls simplicia (Lestari et al., 2019). 

 
Making Pinelapplel Frulit E lxtract 

The l simplicia is the ln kne lade ld ulntil it is crulshe ld. 
Pine lapple l simplicia powde lr was e lxtracte ld with 70% 
e lthanol filte lr with a ratio of 1:5 (w/v) soake ld for 7 days 
and stirre ld e lve lry 24 houlrs for 30 minulte ls. Ne lxt, thel 
solultion was filte lre ld ulsing flanne ll cloth and filte lr pape lr 
and the ln e lvaporate ld ulsing a rotary elvaporator ulntil a 
thick pine lapple l e lxtract was obtaine ld. 

 
Making E lBN concelntrations of 5%, 10%, 25% and 50% 

Pine lapple l (Ananas Comosuls (L) Melrr) e lthanol 
e lxtract is made l in conce lntrations of 5%, 10%, 25% and 
50%. 
 
Charactelrization and Phytochelmistry 

Characte lrization and phytoche lmical proce ldulre ls 
are l as follows (Halim et al., 2019, 2021). 
 
Charactelrization of pinelapplel frulit simplicia 
a. Deltelrmination of SBN watelr contelnt 

De lte lrmining the l wate lr conte lnt of simplicia is 
carrie ld oult ulsing the l aze lotropic me lthod. A total of 200 
ml of tolule lne l and 2 ml of distille ld wate lr we lre l pult into a 
rou lnd bottom flask, the ln distille ld for 2 houlrs. Afte lr that, 
the l tolule lne l was allowe ld to cool for 30 minulte ls, and the l 

volulme l of wate lr in the l re lce living tulbe l was re lad with an 
acculracy of 0.05 ml. The ln pult 5 grams of simplicia 
powde lr into the l flask, he lat the l flask for 15 minulte ls. Afte lr 
the l tolule lne l boils, the l drip rate l is adjulste ld to 
approximate lly 2 drops pe lr se lcond ulntil most of the l 
wate lr is distille ld, the ln the l drip ratel is incre lase ld to 4 
drops pe lr se lcond. Once l all the l wate lr is distille ld, thel 
inside l of the l coole lr is rinse ld with tolule lne l. Distillation 
was continule ld for 5 minulte ls, the ln the l re lce living tulbe l was 
allowe ld to cool to room te lmpe lratulre l. Afte lr the l wate lr 
and tolule lne l have l comple lte lly se lparate ld, the l wate lr 
volulme l is re lad to an acculracy of 0.05 ml. The l diffe lre lnce l 
be ltwe le ln the l two volulme ls of wate lr re lad corre lsponds to 
the l wate lr conte lnt containe ld in the l mate lrial be ling 
e lxamine ld. Wate lr conte lnt is calcullate ld in pe lrce lnt (Halim 
et al., 2019; Halim et al., 2021). 
 
b. Deltelrmination of Watelr Solulblel E lsselncel Contelnt 

Macelrate l 1.25 grams of simplicia powde lr for 24 
houlrs with 25 ml of wate lr and chloroform (24.375: 0.625) 
ulsing a stoppe lre ld flask while l shaking re lpe late ldly for thel 
first 6 houlrs and the ln le lft for 18 houlrs. Strain and 
e lvaporate l 5 ml of the l filtrate l ulntil dry in a flat-bottome ld 
shallow dish that has be le ln tarreld, he lat the l relsidule l at a 
te lmpe lratulre l of 105ºC ulntil the l we light re lmains constant. 
Calcullate l the l conte lnt in pe lrce lnt of wate lr-solulblel 
compoulnds, calcu llate ld on the l initial e lxtract (Halim et 
al., 2019; Halim et al., 2021). 

 
c. Deltelrmination of E lthanol Solulblel E lsselncel Contelnt 

Macelrate l 1.25 grams of simplicia powde lr for 24 
houlrs with 25 ml of 95% e lthanol ulsing a stoppe lre ld flask 
while l shaking re lpe late ldly for the l first 6 houlrs and the ln 
le lave l for 18 houlrs. Strain and e lvaporate l 5 ml of the l 
filtrate l ulntil dry in a flat-bottome ld shallow dish that has 
be le ln tarre ld, he lat the l re lsidule l at a te lmpe lratulre l of 105ºC 
ulntil the l we light re lmains constant. Calcullate l the l conte lnt 
in pe lrce lnt of wate lr-solulble l compoulnds, calcullate ld on 
the l initial e lxtract (Halim et al., 2019; Halim et al., 2021). 
 
d. Deltelrmination of Total Ash Contelnt 

De lte lrmination of the l total ash conte lnt of simplicia 
is carrie ld oult to de lte lrmine l whe lthe lr the l simplicia 
obtaine ld is good or not. Simplisia which is said to bel 
good, is simplicia which doe ls not contain he lavy me ltals. 
Done l by high te lmpe lratulre l he lating me lthod. The l tool 
compone lnts consist of a silicate l crulcible l and a fulrnace l. 

Ways of working: Care lfullly we ligh 2-3 grams of 
the l groulnd sample l and pult it in a silicate l crulcible l that 
has be le ln incande lsce lnt and tare l, incant slowly ulntil the l 
incande lsce lnce l rulns oult, cool and we ligh (Halim et al., 
2019; Halim et al., 2021). 
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e l. Deltelrmination of Acid Insolulblel Ash Contelnt 
Boil the l ash obtaine ld from de lte lrmining total ash 

conte lnt with 25 ml of dilu lte l hydrochloric acid for 5 
minulte ls. Colle lct the l part that doe ls not dissolve l in acid, 
filte lr throulgh ash-fre le l filte lr pape lr, wash with hot wate lr, 
ignite l in a crulcible l ulntil the l we light re lmains at a 
te lmpe lratulre l of 800 ± 25ºC. The l acid insolulble l ash 
conte lnt is calcullate ld against the l we light of the l te lst 
mate lrial in % w/w (Halim et al., 2019; Halim et al., 2021). 

 
E lBN Phytochelmistry 
a. Making Relagelnt Solultions 
Lielbelrman Barchard Relagelnt 

The l Lie lbe lrmann-Bu lrchard relage lnt solultion 
shoulld be l pre lpare ld frelsh by slowly adding 5 ml of 
anhydrouls ace ltic acid to 5 ml of conce lntrate ld sullfulric 
acid, the ln carelfullly adding absolulte l e lthanol to re lach a 
volulme l of 50 ml. Afte lr that, the l solultion was coole ld 
ulsing ice l wate lr (Anisa et al., 2022). 

 
2N Sullfulric Acid Relagelnt 

A total of 5.4 ml of conce lntrate ld sullfulric acid was 
dilulte ld in distille ld wate lr to a volulme l of 100 ml. 

 
Molisch's relagelnt 

Mix 10.5 ml of 15% alpha naphthol solultion in 
e lthanol and 6.5 ml of conce lntrate ld sullfulric acid, the ln 
add 40.5 ml of elthanol and 4 ml of distille ld wate lr (Sari et 
al., 2021). 

 
Mayelr's relagelnt 

1.4 grams of me lrculry (II) chloride l was dissolve ld 
in distille ld wate lr to re lach 60 mL. In anothe lr containe lr, 
we ligh 5 grams of potassiulm iodide l and dissolve l it in 10 
mL of distille ld wate lr. Se lcond, the l solultion was mixe ld 
and distille ld wate lr was adde ld ulntil it re lache ld a volulme l 
of 100 mL (Anisa et al., 2022). 

 
Seleld relagelnt (III) Chloridel 10% 

A total of 10 grams of iron (III) chloride l was 
me lasulre ld and dissolve ld in distille ld wate lr to obtain a 
solultion volulme l of 100 ml (Sari et al., 2021). 
 
Delgelndrop relagelnt 

Bismulth (III) nitrate l was we lighe ld as mulch as 0.8 
g and dissolve ld in 20 mL of conce lntrate ld nitric acid. In 
anothe lr containe lr, 27.2 g of potassiulm iodide l was 
we lighe ld, the ln dissolve ld in 50 mL of distille ld wate lr, the ln 
the l two solultions we lre l mixe ld and allowe ld to stand ulntil 
comple lte lly se lparate ld. The l cle lar solultion was take ln and 
dilulte ld with distille ld wate lr to 100 mL (Anisa et al., 2022). 
 
Boulchardat's relagelnt 

Potassiulm iodide l was we lighe ld as mulch as 4 
grams, the ln dissolve ld in distille ld wate lr, the ln 2 grams of 

iodine l was adde ld and adde ld with distille ld wate lr ulntil it 
re lache ld a volulme l of 100 mL (Sari et al., 2021).  

 
2N NaOH relagelnt 

A total of 8.002 g of sodiulm hydroxide l was 
dissolve ld little l by little l in distille ld wate lr to a volulme l of 
100 ml (Sari et al., 2021). 
 
0.5 N Nitric Acid Relagelnt 

A total of 3.4 ml of conce lntrate ld nitric acid was 
dilulte ld with distille ld wate lr to re lach a volulme l of 100 ml. 

 
Lelad Relagelnt (İİ) Aceltatel 0.4 M 

A total of 15.17 g of le lad (II) ace ltate l was dissolve ld 
little l by little l in distille ld wate lr to a volulme l of 100 ml (Sari 
et al., 2021). 
 
E lBN Screlelning Proceldulrel  
a. Alkaloid Telst 

10 ml of chloroform and 4 drops of NH4OH we lre l 
addeld. Ne lxt, 10 drops of 2 M H2SO4 we lre l addeld ulntil 2 
laye lrs we lre l forme ld, se lparate ld into 3 te lst tulbe ls. E lach 
tulbe l was adde ld with 3 drops of Maye lr, 3 drops of 
Drage lndorff and 3 drops of Wagne lr. A positive l re lsullt is 
if a white l pre lcipitate l forms afte lr adding Maye lr's re lage lnt, 
a brown pre lcipitate l afte lr adding Wagne lr's re lage lnt and 
an orange l pre lcipitate l afte lr adding Drage lndorff's re lage lnt 
(Halim et al., 2023). 

 
b. Tannin Telst 

E lach pine lapple l pe le ll infulsion powde lr with 
diffe lrelnt matulrity was dissolve ld in 5 ml of hot wate lr and 
stirre ld, afte lr cooling it was ce lntrifulge ld and the l liqulid 
part was de lcante ld, the ln give ln a solultion of 10% NaCl 
and ge llatin. Positive l re lsullts are l indicate ld by the l 
pre lse lnce l of blulish black or gre le lnish pre lcipitate ls (Halim 
et al., 2023). 

 
c. Saponin Telst 

Foam for no le lss than 10 minulte ls, 1 cm to 10 cm 
high and whe ln adding 1 drop of 2 N HCl the l foam will 
not disappe lar (Halim et al., 2023).  

 
d. Glycosidel Telst 

The l pine lapple l pe le ll was crulshe ld in e lthanol 
solve lnt, dispe lrse ld ove lr a wate lr foulntain and the ln 
dissolve ld in 5 mL of acid anhydride l the ln 10 drops of 
conce lntrate ld su llfulric acid we lre l addeld. The l 
de lve llopme lnt of a blule l or gre le ln color indicate ls the l 
pre lse lnce l of glycoside ls (Halim et al., 2023).  

 
el. Stelroid/Trelpelnoid Telst 

E lach pine lapple l pe le ll infulsion powde lr with a 
diffe lrelnt matulrity age l was dissolve ld in n-he lxane l. Afte lr 
that, pult a little l into a te lst tulbe l and the ln add 1 ml of 
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glacial CH3COOH and 1 ml of conce lntrate ld H2SO4 
solultion. If a relddish brown ring forms at the l borde lr of 
two solve lnts, it indicate ls the l pre lse lnce l of te lrpe lnoids, 
whe lre las if a blule l or gre le ln ring forms, it indicate ls thel 
pre lse lnce l of a groulp of ste lroid compoulnds (Halim et al., 
2023). 

 
f. Flavonoid Telst 

E lach pine lapple l pe le ll infulsion powde lr with 
diffe lrelnt matulrity age ls was dissolve ld in 5 ml of 95% 
e lthanol, 2 ml of solultion was take ln and magne lsiulm 
ribbon was adde ld, the ln 10 drops of conce lntrate ld 
hydrochloric acid we lre l adde ld, shake ln ge lntly. The l 
orange l-re ld to pulrple l-re ld color that is forme ld indicate ls a 
positive l re lsullt for the l pre lse lnce l of flavonoids, if the l 
orange l-ye lllow color occulrs, it indicate ls the l pre lse lnce l of 
flavone ls, chalcone l and aulrone l (Halim et al., 2023). 
 
Delntulrel Plaqulel Formation in RAPP Samplels 
Microorganisms and Culltulrel 

Colonie ls of Staphylococculs aulrelul, E lnte lrococculs 
facialis, Stre lptococculs gordonii we lre l obtaine ld from the l 
cu lltulre l re lsullts of the l U lSU l Microbiology Laboratory. 
Colony of St. aulreluls, E l. facialis, St. gordonii was take ln 
ulsing a ste lrile l tulbe l and place ld in NaCl fe lrtilize lr me ldia, 
the ln inculbate ld for 2 houlrs at 37℃ ulntil a sulspe lnsion of 
Staphylococculs aulre luls, E lnte lrococculs facialis, 
Stre lptococculs gordonii was obtaine ld. Sulspe lnsion of 
Staphylococculs aulre luls, E lnte lrococculs facialis, 
Stre lptococculs gordonii is dilulte ld by adding ste lrile l 
distille ld wate lr ulntil it re lache ls a celrtain tulrbidity 
according to the l Brown III standard, name lly 108 
CFU l/ml. 

 
Biofilm Formation 

The l acrylic re lsin plate l was ste lrilize ld with 70% 
alcohol the ln soake ld with artificial saliva for one l houlr to 
facilitate l the l attachme lnt of Staphylococculs aulre luls, 
E lnte lrococculs facialis, Stre lptococculs gordonii, the ln the l 
plate l was contaminate ld with a sulspe lnsion of 
Staphylococculs aulre luls, E lnte lrococculs facialis, 
Stre lptococculs gordonii for 24 houlrs at 37℃. A total of 25 
acrylic re lsin plate ls we lre l divide ld into 5 tre latme lnt groulps 
so that e lach tre latme lnt containe ld 5 acrylic re lsin plate ls 
(Shofulra, 2020). 

 
Biofilm Trelatmelnt 

The l tre latme lnt groulp consiste ld of distille ld wate lr 
as a ne lgative l control, e lxtract conce lntrations of 5%, 10%, 
25% and 50%. Acrylic re lsin plate ls we lre l soake ld in e lach 
tre latme lnt groulp for 8 houlrs, the ln the l plate ls we lre l take ln 
and pult into a te lst tulbe l containing distille ld wate lr, the ln 
e lach te lst tulbe l was shake ln ulsing a vorte lx mixe lr. Se lrial 
dilultions we lre l pe lrforme ld in e lach tulbe l to 10-3 CFU l/ml. 
The l re lsullting dilultion was the ln take ln as mulch as 0.01 ml 

and applie ld to Saborould agar me ldia for fulngi and MHA 
me ldia for bactelria ulsing a ste lrile l tulbe l. Aftelr that, it was 
inculbate ld for 48 houlrs at 370C the ln the l nulmbe lr of S. 
aulre luls, E lnte lrococculs facialis, Stre lptococculs gordonii 
colonie ls was coulnte ld (shofulra, 2020). 

 
Deltelrmination of MBIC 50 

To calcullate l the l rate l of microbial growth in 
pine lapple l frulit e lxtract (Ananas Comosuls (L) Melrr) at 
variouls conce lntrations and distille ld wate lr, the l formulla 
is ulse ld: 
 
 

𝑀𝑖𝑐𝑟𝑜𝑏𝑖𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 =
𝐺𝑟𝑜𝑤𝑡ℎ 𝑎𝑚𝑜𝑢𝑛𝑡 𝑥 𝑅𝑒𝑡𝑎𝑖𝑙𝑒𝑟 𝑓𝑎𝑐𝑡𝑜𝑟𝑠

𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛
     (1) 

 
E lxamination of Microbial Forms 

Cle lan the l slide l by spraying 70% e lthanol on the l 
sulrface l of the l glass and wiping it with a tissule l. Make l 
sulre l the lre l is no dirt and marks sulch as finge lrprints. 
a) Draw a circle l at the l bottom ce lnte lr of the l slide l with a 

non-pe lrmane lnt marke lr. 
b) Take l a tulbe l containing ste lrile l distille ld wate lr 

ase lptically. Pult distille ld wate lr at the l top marke ld with 
a circle l. 

c) Ase lptically, take l a sample l of 1 circle l of bacte lrial 
colonie ls and scratch it on the l sulrface l of a glass obje lct 
that has be le ln tre late ld with wate lr. 

d) Mix by stirring ge lntly to form a circle l. Avoid 
e lnlarging the l circle l, the l liqulid shoulld be l conce lntrate ld 
at a point no large lr than 1 cm. 

e) Cove lr carelfullly ulsing a cove lr slip. The l way to close l it 
is to drop one l side l of the l cove lr glass from a short 
distance l so that the l liqulid close ls the l gap be ltwe le ln the l 
glasse ls, the ln slowly re lmove l the l cove lr glass. This is to 
avoid trapping air bulbble ls. 

f) Obse lrve l the l re lsullts of youlr work ulsing a microscope l. 
The l working proce ldulre l of the l microscope l is as follows. 
a) The l microscope l mulst be l carrie ld in both hands. The l 

holding position is at the l base l of the l microscope l and 
the l tulbe l sulpport is pointing towards the l e lye lpie lce l. 

b) Microscope l le lnse ls shoulld be l cle lane ld thoroulghly 
be lfore l and aftelr ulse l, by wiping care lfullly. It is 
forbidde ln to ope ln the l e lye lpie lce l and othe lr parts of the l 
microscope l. 

c) Be lgin obse lrvations with the l lowe lst obje lctive l 
magnification. Raise l the l stage l ulntil it is 
approximate lly 5 mm from the l le lns, the ln be lgin to 
raise l the l stage l slowly while l obse lrving throulgh the l 
e lye lpie lce l. Whe ln the l image l starts to appe lar, start 
sharpe lning it with an image l sharpe lne lr. 

d) Se lle lct the l part to be l obse lrve ld or as the l foculs point. 
e) Lowe lr the l stage l to the l starting point, change l the l le lns 

to a highe lr le lve ll of magnification, and start obse lrving 
again. Do the l same l thing ulntil the l obje lctive l 
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magnification be lcome ls 100 time ls. 
f) U lse l imme lrsion oil only on obse lrvations for the l 

highe lst obje lctive l le lns magnification. How to ulse l it: 
drip it slowly onto a cove lr glass be lfore l obse lrving it 
ulsing an obje lctive l le lns with a magnification of 100 
time ls. Make l sulre l the lre l are l no air bulbble ls in the l 
drops. The l re lmaining imme lrsion oil on the l le lns mulst 
be l cle lane ld by wiping it off with a tissule l slowly and 
care lfullly so as not to scratch the l le lns. U lncle lan oil 
re lsidule l will caulse l mold to grow on the l le lns. 

g) Lowe lr the l stage l to the l initial position and aim the l le lns 
towards the l smalle lst magnification of the l obje lctive l 
le lns, the ln tulrn off the l microscope l light afte lr ulsing. 

 
Antibactelrial Telst on E lBN 

This was done l by soaking the l pape lr discs in E lBN 
(5%, 10%, 25% and 50% as we lll as the l ne lgative l control 
distille ld wate lr and the l positive l control Polide lnt with 
diffe lrelnt conce lntrations for 15 minulte ls. The l pape lr discs 
we lre l place ld on e lach Pe ltridish containing e lach microbe l, 
the ln pult in an inculbator for 24 houlrs at a te lmpe lratulre l of 
37°c, and thel width of the l diame lte lr of the l inhibition zone l 
forme ld ulsing a calipelr is calcullate ld. E lach agar meldiulm 
was drippe ld with distille ld wate lr containing e lach type l of 
microbe l/disc to be l culltulre ld for 24 houlrs and the l nulmbe lr 
of microbe ls pe lr pe ltri dish/type l of microbe l on e lach disc 
was coulnte ld. 
 
Analyzeld Data 

Data normality was te lste ld with Shapiro-Wilk, 
the ln analyze ld with One lway ANOVA if it me lt the l 
re lqulire lme lnts and continule ld with the l Post Hoc tells. 
 

Result and Discussion 
 
Relsullt 

Elthical Clelarancel 

Elthical clelarancel has beleln selnt to UlNPRI and 
has beleln approveld by thel aithorizeld party and stateld 
in 061/KElPK/UlNPRI/1/2024. 
 
Deltelrmination 

Kingdom  : Plantael 
Division  : Spelrmatophyta 
Class  : Monocotyle ldone lae l 
Orde lr  : Poale ls 
Family  : Brome lliace lae l 
Ge lnuls  : Ananas 
Spe lcie ls  : Ananas Comosuls (L) Melrr 
Local name l  : Pine lapple l Frulit 
 
 
 
 

Phytochelmical Screlelning Telst Relsullts 
The l comple lte l re lsullts of the l phytoche lmical 

scre le lning te lst from the l e lthanol e lxtract of pine lapplel 
(Ananas comosuls (L) Melrr) can be l se le ln in Table l 1. 
 
Table 1. Phytochemical Screening Test Result 
Active Compound Result Information 

Flavonoids + Detected 
Tannin + Detected 
Saponin + Detected 
Alkaloids + Detected 
Glycosides + Detected 
Triterpenoids + Detected 

 
Base ld on the l re lsullts of the l phytoche lmical 

scre le lning pre lse lnte ld in Table l 1, it shows that pine lapplel 
frulit e lxtract (Ananas comosuls (L) Melrr) contains 
positive l active l compoulnds of flavonoids, tannins, 
saponins, alkaloids, glycoside ls and trite lrpe lnoids. 
 
Charactelrization 
a) Deltelrmination of watelr contelnt 

 
Table 2. Sample Weight and Water Volume 
No Sample weight Water volume 

1 5.0145 1.8 
2 5.0168 2.0 
3 5.0197 1.6 

 

1) Water content = 
1.8

5.0145
 x 100% = 35.89% 

2) Water content = 
2.0

5.0168
 x 100% = 39.87% 

3) Water content = 
 1.6

5.0197
 x 100% = 31.87% 

% Average water content =
35.89%+39.87%+31.87%

3
 = 35.88% 

 
b) Calcullation of solulblel elsselncel contelnt in watelr 
 
Table 3. Sample Weight and Sari Weight 
No Sample weight  (g)   Sari weight (g) 

1 5.6919 0.0805 
2 5.0013 0.0547 
3 5.1795 0.0416 

 

1) Water soluble essence content = 
0.0805

5.6919
 x

100

20
x100% = 

7.07% 

2) Water soluble essence content =
0.0547

5.0013
 x 

100

20
x 100% = 

5.47% 

3) Water soluble essence content = 
0.0416

5.1795
 x 

100

20
x 100% = 

4.02% 
% Average soluble essence content in water = 
7.07%+ 5.47% +4.02%

3
 = 5.52% 
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c) Calcullation of solulblel elsselncel contelnt in eltanol 
 
Table 4. Sample Weight and Sari Weight 
No Sample weight (g) Sari weight (g) 
1 5.0239 0.0895 
2 5.0090 0.0967 
3 5.2880 0.0840 

 

1) Solubility of essence in ethanol = 
0.0895

5.0239
x

100

20
x100% = 

8.90% 

2) Solubility of essence in ethanol = 
0.0967

5.0090
x

100

20
x100% = 

9.65% 

3) Solubility of essence in ethanol = 
0.0840

5.2880
x

100

20
x100% = 

7.94% 
% Average concentration of soluble essence in ethanol = 
8.90%+9.65%+7.94%

3
 = 8.83% 

 
d) Calcullation of total ash content 
 
Table 5. Sample Weight and Sari Weight 
No Weight sample (g)     Weight ash (g) 

1 2.0409 0.0030 
2 2.0269 0.0023 
3 2.0695 0.0012 

 

1) Total ash content = 
0.0030

 2.0409
x100% = 0.14% 

2) Total ash content = 
0.0023

2.0269
 x100% = 0.11% 

3) Total ash content = 
0.0012

2.0695
 x100% = 0.05% 

% Average total ash content = 
0.14% +0.11%+0.05%

3
 = 0.10% 

 
e) Calcullation of acid insolulblel ash contelnt 
 
Table 6. Sample Weight and Sari Weight 
No Weight sample(g)   Weight ash (g) 
1 2.0409 0.0017 
2 2.0269 0.0015 
3 2.0695 00007 

 

1) Acid insoluble ash content = 
0.0017

 2.0409
x100% = 0.08% 

2) Acid insoluble ash content = 
0.0015

2.0269
 x100% = 0.07% 

3) Acid insoluble ash content = 
0.0007

2.0695
 x100% = 0.03% 

% Average Acid insoluble ash content = 
0.08% +0.07%+0.03%

3
 = 0.06% 

 
Obselrvation 
 

 
Figure 1. Enterococcus fasialis 

 

 
Figure 2. Staphylococcus aereus 

 

 
Figure 3. Sreptococcus gordonii 

 
Avelragel Inhibitory Diameltelr in Inhibiting Microbels in Plaqulel 
on Acrylic Relsin Delntulrel Platels 

The l re lsullts of te lsting the l avelrage l inhibitory 
diame lte lr of pine lapple l (Ananas comosuls (L) Melrr) 
e lthanol e lxtract in inhibiting microbe ls in plaqule l on 
acrylic re lsin de lntu lre l plate ls can be l se le ln in Table l 7. 

 
Table 7. Avelragel Inhibitory Diame lte lr in Inhibiting Microbe ls in Plaqule l on Acrylic Re lsin De lntulre l Plate ls 

Group 
Diameter resistor (mm) 

C. albicans S. aureus S. mutans E. faecalis S. gordonii 

Extract etanol pineapple 5% 0 0 0 0 6.20±0.216 
Extract etanol pineapple 10% 0 0 0 0 6.55±0.130 
Extract etanol pineapple 25% 0 0 0 6.23±0.171 0 
Extract etanol pineapple 50% 0 6.63±0.150 0 5.85±0.130 6.90±0.082 
Positive control (polident) 6.60±0.183 6.15±0.130 6.28±0.171 7.13±0.096 5.98±0.171 
Negative control (aquadest) 0 0 0 0 0 
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The l 50% pine lapple l frulit e lthanol e lxtract groulp and 
the l positive l control had bacte lria at 6.63 ± 0.150 mm and 
6.15 ± 0.130 mm, relspe lctive lly, according to the l re lsullts of 
the l tinhibitory diame lte lr te lst against Staphylococculs 
au lre luls; in contrast, the l pine lapple l frulit e lthanol e lxtract 
groulp had conce lntrations of 5%, 10%, and 25%, and thel 
ne lgative l control had no obstacle ls. The ln, for 
E lnte lrococculs fae lcalis, the l inhibitory diame lte lr of 
pine lapple l e lthanol e lxtract at 25%, 50%, and the l positive l 
control was 6.23 ± 0.171 mm; 5.85 ± 0.130 mm; and 7.13 ± 
0.096 mm. In contrast, the lre l we lre l no barrie lrs in the l 
pine lapple l e lthanol e lxtract groulp at conce lntrations of 5% 

and 10%, nor in the l ne lgative l control. According to Tablel 
1.2 above l, the l pine lapple l frulit e lthanol e lxtract groulps 
with conce lntrations of 5%, 10%, and 50% as welll as thel 
positive l control had no barrie lrs against Stre lptococculs 
gordonii bacte lria at 6.20 ± 0.216 mm, 6.55 ± 0.130 mm, 
6.90 ± 0.082, and 5.98 ± 0.171 mm. 

 
Normality Telst Relsullt 

Base ld on the l normality te lst re lsullts pre lse lnte ld in 
Table l 8l, it is state ld that the l data is normally distribulte ld 
across all microbe ls, so data analysis can be l continule ld 
with one l-way ANOVA and posthoc LSD statistical te lsts. 

 
Table 8. Normality Te lst Re lsu llt 
Bacteria/fungi Group p 

Candida albicans Extract etanol pineapple 5% - 
Extract etanol pineapple 10% - 
Extract etanol pineapple 25% - 
Extract etanol pineapple 50% - 

Positive control 0.714 
Negative control - 

Staphylococcus aureus Extract etanol pineapple 5% - 
Extract etanol pineapple 10% - 
Extract etanol pineapple 25% - 
Extract etanol pineapple 50% 0.224 

Positive control 0.972 
Negative control - 

Streptococcus mutans Extract etanol pineapple 5% - 
Extract etanol pineapple 10% - 
Extract etanol pineapple 25% - 
Extract etanol pineapple 50% - 

Positive control 0.850 
Negative control - 

Enterococcus faecalis Extract etanol pineapple 5% - 
Extract etanol pineapple 10% - 
Extract etanol pineapple 25% 0.850 
Extract etanol pineapple 50% 0.972 

Positive control 0.272 
Negative control - 

Streptococcus gordonii Extract etanol pineapple 5% 0.577 
Extract etanol pineapple 10% 0.972 
Extract etanol pineapple 25% - 
Extract etanol pineapple 50% 0.83 

Positive control 0.850 
Negative control - 

E lffelctivelnelss of Pinelapplel (Ananas comosuls (L) Melrr) Frulit 
E lxtract in Inhibiting Microbels in Plaqulel on Acrylic Relsin 
Delntulrel Platels 

Base ld on the l re lsullts of the l one l-way ANOVA te lst 
pre lse lnte ld in Table l 9l, it shows that the lre l is a significant 

diffe lrelnce l in the l me lan diame lte lr of inhibition be ltwe le ln all 
groulps (p=0.000; p<0.05) From the l re lsullts of this stuldy 
it can be l state ld that the lre l is e lffe lctive lne lss of pine lapplel 
frulit e lxtract in inhibiting microbe ls in biofilm on acrylic 
re lsin de lntulre l plate ls.

 
Table l 9. Relsullts of the l One l-Way Anova Te lst 

Group 
Diameter resistor (mm) 

C. albicans S. aureus S. mutans E. faecalis S. gordonii 

Extract etanol pineapple 5% 0 0 0 0 6.20±0.216 
Extract etanol pineapple 10% 0 0 0 0 6.55±0.130 
Extract etanol pineapple 25% 0 0 0 6.23±0.171 0 
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Group 
Diameter resistor (mm) 

C. albicans S. aureus S. mutans E. faecalis S. gordonii 

Extract etanol pineapple 50% 0 6.63±0.150 0 5.85±0.130 6.90±0.082 
Positive control  6.60±0.183 6.15±0.130 6.28±0.171 7.13±0.096 5.98±0.171 
Negative control 0 0 0 0 0 
p 0.000* 0.000* 0.000* 0.000* 0.000* 

Diffelrelncels in thel Elffelctivelnelss of Pinelapplel Frulit E lxtract in 
Inhibiting Microbels in Plaqulel on Acrylic Relsin Delntulrel 
Platels beltweleln Two Diffelrelnt Groulps 

Base ld on the l re lsullts of the l LSD posthoc te lst 
pre lse lnte ld in the l table l 10 l, it shows that the lre l is a 
significant diffe lre lnce l in e lffelctive lne lss be ltwe le ln the l 
pine lapple l frulit e lthanol e lxtract groulp at all 
conce lntrations and the l positive l control (polide lnt) in 
inhibiting all microbe ls in plaqule l on acrylic re lsin de lntulre l 

plate ls (p<0.05) . Thel table l above l also shows that the lre l is 
a significant diffe lre lnce l in e lffe lctive lne lss be ltwe le ln the l 50% 
pine lapple l frulit e lthanol e lxtract groulps in inhibiting 
Staphylococculs aulre luls, E lnte lrococculs fae lcalis, and 
Stre lptococculs gordonii in plaqule l on acrylic re lsin 
de lntulre l plate ls (p<0.05), whe lre las beltwe le ln The lre l was no 
significant diffe lre lnce l in e lffe lctive lne lss be ltwe le ln the l 5%, 
10% and 25% pine lapple l e lthanol e lxtract groulps with thel 
ne lgative l control.

 
Table 10. Re lsullts of the l LSD Posthoc Te lst 
Bacteria/fungi Group p 

Candida albicans EBN 5% EBN 10% 1.000 
EBN 25% 1.000 
EBN 50% 1.000 

Positive control 0.000* 
Negative control 1.000 

EBN 10% EBN 25% 1.000 
EBN 50% 1.000 

Positive control 0.000* 
Negative control 1.000 

EBN 25% EBN 50% 1.000 
Positive control 0.000* 

Negative control 1.000 
EBN 50% Positive control 1.000 

Negative control 0.000* 
Positive control Negative control 0.000* 

Staphylococcus aureus EBN 5% EBN 10% 1.000 
EBN 25% 1.000 
EBN 50% 0.000* 

Positive control 0.000* 
Negative control 1.000 

EBN 10% EBN 25% 1.000 
EBN 50% 0.000* 

Positive control 0.000* 
Negative control 1.000 

EBN 25% EBN 50% 0.000* 
Positive control 0.000* 

Negative control 1.000 
EBN 50% Positive control 0.000* 

Negative control 0.000* 
Positive control Negative control 0.000* 

Streptococcus mutans EBN 5% EBN 10% 1.000 
EBN 25% 1.000 
EBN 50% 1.000 

Positive control 0.000* 
Negative control 1.000 

EBN 10% EBN 25% 1.000 
EBN 50% 1.000 

Positive control 0.000* 
Negative control 1.000 

EBN 25% EBN 50% 1.000 
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Bacteria/fungi Group p 
Positive control 0.000* 

Negative control 1.000 
EBN 50% Positive control 0.000* 

Negative control 1.000 
Positive control Negative control 0.000* 

Enterococcus faecalis EBN 5% EBN 10% 1.000 
EBN 25% 0.000* 
EBN 50% 0.000* 

Positive control 0.000* 
Negative control 1.000 

EBN 10% EBN 25% 0.000* 
EBN 50% 0.000* 

Positive control 0.000* 
Negative control 1.000 

EBN 25% EBN 50% 0.000* 
Positive control 0.000* 

Negative control 0.000* 
EBN 50% Positive control 0.000* 

Negative control 0.000* 
Positive control Negative control 0.000* 

Streptococcus gordonii EBN 5% EBN 10% 0.001* 
EBN 25% 0.000* 
EBN 50% 0.000* 

Positive control 0.023* 
Negative control 0.000* 

EBN 10% EBN 25% 0.000* 
EBN 50% 0001* 

Positive control 0.000* 
Negative control 0.000* 

EBN 25% EBN 50% 0.000* 
Positive control 0.000* 

Negative control 0.000* 
EBN 50% Positive control 0.000* 

Negative control 0.000* 
Positive control Negative control 0.000* 

Information: posthoc LSD *Significant 

 
Avelragel Nulmbelr of Coloniels in Relmoving Microbels in Plaqulel 
on Acrylic Relsin Delntulrel Platels 

Base ld on the l te lst re lsu llts pre lse lnte ld in Table l 11 l, it 
shows that the l ave lrage l nulmbe lr of colonie ls in the l 
pine lapple l frulit e lthanol e lxtract groulp with 
conce lntrations of 5%, 10%, 25%, 50%, and the l ne lgative l 
control for Staphylococculs aulre luls was 1194.3±135.42 
CFU l/mL, 901.0±106.37 CFU l/mL, 742.5±154.19 

CFU l/mL, 529.0±65.63 CFU l/mL, 2881.3 ±238.43 
CFU l/mL; E lnte lrococculs fae lcalis was 427.8±72.83 
CFU l/mL, 244.3±41.93 CFUl/mL, 132.5±11.15 CFU l/mL, 
74.3±36.18 CFUl/mL, 2364.0 ±60.05 CFU l/mL; 
Stre lptococculs gordonii was 1600.5±190.93 CFUl/mL, 
800.0±50.17 CFU l/mL, 769.25±55.75 CFUl/mL, 
555.3±99.51 CFUl/mL, 2770.8 ±221.87 CFU l/mL.

 
Table 11. Avelragel Nulmbelr of Coloniels in Relmoving Microbels in Plaqulel on Acrylic Relsin Delntulrel Platels 

Group 
Number of colonies (CFU/mL) 

C. albicans S. aureus S. mutans E. faecalis S. gordonii 

Extract etanol pineapple 5% 1999.0±539.19 1194.3±135.42 57.0±30.61 427.8±72.83 1600.5±190.93 
Extract etanol pineapple 10% 932.0±57.91 901.0±106.37 21.5±27.20 244.3±41.93 800.0±50.17 
Extract etanol pineapple 25% 275.0±149.98  742.5±154.19 13.8±11.12 132.5±11.15 769.25±55.75 
Extract etanol pineapple 50% 100.5±11.09 529.0±65.63 0.3±0.50 74.3±36.18 555.3±99.51 
Positive control  0 0 0 0 0 
Negative control  2626.8±284.94 2881.3±238.43 2291.0±62.49 2364.0±60.05 2770.8±221.87 

 
 

Normality Telst Relsullts 
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Base ld on the l normality te lst re lsullts pre lse lnte ld in 
the l table l 12l, it is stateld that the l re lse larch data is normally 
distribulte ld in all groulps so data analysis can be l 

continule ld ulsing one l-way ANOVA and posthoc LSD 
statistical te lsts.

 
Table 12. Normality Telst Resullts 
Mikroba Group p 

Candida albicans Extract etanol pineapple 5% 0.370 
Extract etanol pineapple 10% 0.217 
Extract etanol pineapple 25% 0.086 
Extract etanol pineapple 50% 0.716 

Positive control - 
Negative control 0.896 

Staphylococcus aureus Extract etanol pineapple 5% 0.443 
Extract etanol pineapple 10% 0.237 
Extract etanol pineapple 25% 0.432 
Extract etanol pineapple 50% 0.742 

Positive control - 
Negative control 0.797 

Streptococcus mutans Extract etanol pineapple 5% 0.035 
Extract etanol pineapple 10% 0.031 
Extract etanol pineapple 25% 0.310 
Extract etanol pineapple 50% 0.001 

Positive control - 
Negative control 0.575 

Enterococcus faecalis Extract etanol pineapple 5% 0.780 
Extract etanol pineapple 10% 0.495 
Extract etanol pineapple 25% 0.443 
Extract etanol pineapple 50% 0.602 

Positive control - 
Negative control 0.134 

Streptococcus gordonii Extract etanol pineapple 5% 0.849 
Extract etanol pineapple 10% 0.866 
Extract etanol pineapple 25% 0.551 
Extract etanol pineapple 50% 0.936 

Positive control - 
Negative control 0.340 

E lffelctivelnelss of Pinelapplel (Ananas comosuls (L) Melrr) Frulit 
E lxtract in Relmoving Microbels in Plaqulel on Acrylic Relsin 
Delntulrel Platels 

Base ld on the l re lsullts of the l one l-way ANOVA te lst 
pre lse lnte ld in the l table l 13 l, it shows that the lre l is a 

significant diffe lre lnce l in the l me lan nulmbe lr of colonie ls 
be ltwe le ln all grou lps. It was state ld that the lre l was 
e lffelctive lne lss of pine lapple l frulit e lxtract in e lliminating 
microbe ls in plaqule l on acrylic re lsin de lntulre l plate ls. 

 
Table 13. The One-Way ANOVA Test 

Group 
Number of colonies (CFU/mL) 

C. albicans S. aureus S. mutans E. faecalis S. gordonii 

Extract etanol pineapple 5% 1999.0±539.19 1194.3±135.42 57.0±30.61 427.8±72.83 1600.5±190.93 
Extract etanol pineapple 10% 932.0±57.91 901.0±106.37 21.5±27.20 244.3±41.93 800.0±50.17 
Extract etanol pineapple 25% 275.0±149.98  742.5±154.19 13.8±11.12 132.5±11.15 769.25±55.75 
Extract etanol pineapple 50% 100.5±11.09 529.0±65.63 0.3±0.50 74.3±36.18 555.3±99.51 
Positive control  0 0 0 0 0 
Negative control  2626.8±284.94 2881.3±238.43 2291.0±62.49 2364.0±60.05 2770.8±221.87 
p 0.000* 0.000* 0.001* 0.000* 0.000* 

Information: Oneway Anova dan Kruskal-Wallis *Significant

Diffelrelncels in thel Elffelctivelnelss of Pinelapplel Frulit E lxtract in 
Relmoving Microbels in Plaqulel on Acrylic Relsin Delntulre l 
Platels beltweleln Two Diffelrelnt Groulps 

Base ld on the l re lsullts of the l LSD posthoc te lst 
pre lse lnte ld in the l table l 14 l, it shows that the lre l is a 

significant diffe lre lnce l in e lffe lctive lne lss be ltwe le ln pine lapple l 
frulit e lthanol e lxtract in all conce lntrations ve lrsuls the l 
positive l control and ne lgative l control in re lmoving 
Staphylococculs aulre luls, E lnte lrococculs fae lcalis and 
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Stre lptococculs gordonii in plaqule l on acrylic re lsin 
de lntulre l plate ls (p<0.05). 

Fulrthe lrmore l, the l post-hoc LSD re lsullts foulnd that 
the lre l was a significant diffe lrelnce l in e lffe lctive lne lss 

be ltwe le ln 5%, 10% and 25% pine lapple l e lthanol e lxtract 
with positive l control and ne lgative l control, as we lll as 
be ltwe le ln 50% pine lapple l e lthanol e lxtract and ne lgative l 
control (p<0.05).

 

Table 14. Re lsullts of the l LSD Posthoc Te lst 
Bacteria/fungi Group p 

Candida albicans 

EBN 5% 

EBN 10% 0.000* 
EBN 25% 0.000* 
EBN 50% 0.000* 

Positive control 0.000* 
Negative control 0.003* 

EBN 10% 

EBN 25% 0.002* 
EBN 50% 0.000* 

Positive control 0.000* 
Negative control 0.000* 

EBN 25% 
EBN 50% 0.351 

Positive control 0.148 
Negative control 0.000* 

EBN 50% 
Positive control 0.588 

Negative control 0.000* 
Positive control Negative control 0.000* 

Staphylococcus aureus 

EBN 5% 

EBN 10% 0.008* 
EBN 25% 0.000* 
EBN 50% 0.000* 

Positive control 0.000* 
Negative control 0.000* 

EBN 10% 

EBN 25% 0.122 
EBN 50% 0.001* 

Positive control 0.000* 
Negative control 0.000* 

EBN 25% 
EBN 50% 0.042* 

Positive control 0.000* 
Negative control 0.000* 

EBN 50% 
Positive control 0.000* 

Negative control 0.000* 
Positive control Negative control 0.000* 

Streptococcus mutans 

EBN 5% 

EBN 10% 0.083 
EBN 25% 0.021* 
EBN 50% 0.018* 

Positive control 0.014* 
Negative control 0.021* 

EBN 10% 

EBN 25% 1.000 
EBN 50% 0.018* 

Positive control 0.014* 
Negative control 0.021* 

EBN 25% 
EBN 50% 0.018* 

Positive control 0.014* 
Negative control 0.021* 

EBN 50% 
Positive control 0.317 

Negative control 0.018* 
Positive control Negative control 0.014* 

Enterococcus faecalis 

EBN 5% 

EBN 10% 0.000* 
EBN 25% 0.000* 
EBN 50% 0.000* 

Positive control 0.000* 
Negative control 0.000* 

EBN 10% 
EBN 25% 0.002* 
EBN 50% 0.000* 

Positive control 0.000* 
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Bacteria/fungi Group p 
Negative control 0.000* 

EBN 25% 
EBN 50% 0.083 

Positive control 0.001* 
Negative control 0.000* 

EBN 50% 
Positive control 0.031* 

Negative control 0.000* 
Positive control Negative control 0.000* 

Streptococcus gordonii 

EBN 5% 

EBN 10% 0.000* 
EBN 25% 0.000* 
EBN 50% 0.000* 

Positive control 0.000* 
Negative control 0.000* 

EBN 10% 

EBN 25% 0.742 
EBN 50% 0.016* 

Positive control 0.000* 
Negative control 0.000* 

EBN 25% 
EBN 50% 0.032* 

Positive control 0.000* 
Negative control 0.000* 

EBN 50% 
Positive control 0.000* 

Negative control 0.000* 
Positive control Negative control 0.000* 

Information: posthoc LSD *Significant 
 

Disculssion 
Plaqule l acculmullation on acrylic re lsin de lntulre l 

plate ls can act as a matrix for the l acculmullation of stains 
originating from food, drinks and tobacco produlcts 
(Mufizarni et al., 2022). The l bulildulp of plaqule l and food 
re lmains on the l acrylic re lsin de lntulre l plate ls can incre lase l 
bacte lrial colonie ls (Wirayulni et al., 2020). This relse larch 
ulse ld thre le l type ls of microbe ls, name lly Staphylococculs 
au lre luls, E lnte lrococculs fae lcalis, and Stre lptococculs 
gordonii, whe lre l e lthanol e lxtract of pine lapple l frulit with 
conce lntrations of 5%, 10%, 25%, and 50% was ulse ld as 
te lst mate lrial to e lvalulate l its ability to re ldulce l or e lliminatel 
microbe ls in plaqule l on acrylic re lsin de lntulre l plate ls. 

Base ld on the l re lse larch re lsullts, it can be l state ld that 
the lre l are l significant diffe lre lnce ls in the l me lan inhibitory 
diame lte lr and nulmbe lr of colonie ls be ltwe le ln all groulps for 
Staphylococculs aulre luls, E lnte lrococculs fae lcalis, and 
Stre lptococculs gordonii (p<0.05). The lre lfore l, the l e lthanol 
e lxtract of pine lapple l frulit (Ananas comosuls (L) Me lrr) is 
e lffelctive l in inhibiting and elliminating microbe ls in 
plaqule l on acrylic re lsin de lntulre l plate ls. The l re lsullts of this 
stu ldy are l in line l with Gouldarzi elt al. (2019) who state ld 
that pine lapple l frulit e lxtract has antibacte lrial activity with 
a minimulm inhibitory conce lntration (MIC) at a 
conce lntration of 25 mg/mL and a minimulm killing 
conce lntration (KBM) at a conce lntration of 100 mg/mL. 
Re lse larch by Loon et al. (2018) foulnd that pine lapple l julicel 
(Ananas comosuls (L) Me lrr Var. qule le ln) has we lak 
antibacte lrial e lffe lctive lne lss in inhibiting the l growth of 
Staphylococculs aulre luls bacte lria. 

This stuldy showe ld that pine lapple l elthanol e lxtract 
coulld re ldulce l and kill microbe ls be lcaulse l of the l activel 

compoulnds it contains. Flavonoids, tannins, saponins, 
alkaloids, glycoside ls and trite lrpe lnoids we lre l some l of thel 
active l compoulnds foulnd in pine lapple l e lthanol e lxtract 
from phytoche lmical scre le lning te lsts. Habibah et al. 
(2023) also foulnd similar active l compoulnds in Baline lse l 
wine l made l from 400 grams of pine lapple l slice ls in the lir 
phytoche lmical scre le lning re lse larch. 

E lach active l compoulnd has a diffelre lnt 
antibacte lrial me lchanism. The l antibacte lrial me lchanism 
of flavonoid compoulnds from pine lapple l (Ananas 
comosuls (L.) Me lrr) inhibits nulcle lic acid synthe lsis 
locate ld in rings A and B which acculmullate l base ls in 
nulcle lic acids and play an important role l in inte lrcalation 
or the l proce lss of forming hydroge ln bonds which will 
inhibit nulcle lic acid synthe lsis as we lll as the l formation of 
DNA and RNA. This situlation caulse ls the l pe lrme lability 
of bacte lrial celll walls and lysosome ls to be l disrulpte ld (Ali, 
2015) 

Pine lapple ls also contain saponin compoulnds. 
Saponin is a trite lrpe lne l glycoside l compoulnd which te lnds 
to be l polar dule l to the l pre lse lnce l of glycosidic bonds with 
an antibacte lrial me lchanism by re ldulcing sulrface l te lnsion, 
re lsullting in ce lll le lakage l and caulsing intrace lllullar flulid 
to come l oult, and ulltimate lly the l ce lll be lcome ls lyse ld 
(Fitriyanti e lt al., 2019). 

Anothe lr active l compoulnd is tannin. Tannin is a 
macromole lcullar compoulnd of polyphe lnolic compoulnds 
which is polar in natulre l which is capable l of inhibiting 
bacte lrial growth by coagullating bacte lrial protoplasmic 
prote lins, re lsullting in de lnatulration of the lse l prote lins and 
ulltimate lly caulsing bacte lrial lysis (Ze lniulsa, e lt al., 2019). 
Tannins can also inactivate l bacte lrial e lnzyme ls and 
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disrulpt the l flow of prote lins in the l inne lr laye lrs of ce llls 
(Al-Haq et al., 2022). 

The l me lchanism of action of alkaloid compoulnds 
as antibacte lrials is by disru lpting the l main constitule lnt 
compone lnts of bacte lrial ce lll walls, name lly 
pe lptidoglycan, so that the l ce lll wall laye lr doe ls not form 
comple lte lly and the l ce llls will die l. This alkaloid has a 
nitroge ln base l in its cyclic chain and contains variouls 
su lbstitule lnts sulch as amine l, amide l, phe lnol and me lthoxy 
groulps so that the l alkaloid is se lmipolar (Al-Haq et al., 
2022). 

Fulrthe lrmore l, the l me lchanism of the l trite lrpe lnoids 
containe ld in pine lapple l as antibacte lrials is to re lact with 
porins (transme lmbrane l prote lins) in the l oulte lr me lmbrane l 
of the l bacte lrial ce lll wall, forming strong polyme lr bonds, 
re lsullting in the l de lstrulction of the l porins. Damage l to 
porins, which arel the l e lntry and e lxit points for 
compoulnds, will re ldulce l the l pe lrme lability of bacte lrial ce lll 
me lmbrane ls, which will re lsullt in bacte lrial ce llls lacking 
nu ltrition, so that bacte lrial growth is hampe lre ld or die ls 
(E lgra elt al., 2019). 

Apart from that, pine lapple l also contains 
brome llain, a natulral antimicrobial that has high 
pote lntial in biome ldicine l (Jančič et al., 2022). Brome llain, 
as a prote lolytic e lnzyme l that can play a role l in prote lin 
bre lakdown, plays an important role l in ove lrcoming oral 
proble lms by pre lve lnting plaqule l formation (Rahmat et 
al., 2016).  

Brome llain e lnzyme l can kill bacte lria by affelcting 
the lir microbial ce lll adhe lsins, e lnzyme ls, and prote lin 
transport in the l inne lr ce lll laye lrs. The l ce lll wall 
polype lptide ls of bacte lria are l disrulpte ld by the l brome llain 
e lnzyme l, which pre lve lnts the l ce lll wall from forming 
prope lrly. The l bacte lria the ln ulnde lrgo lysis and die l dule l to 
osmotic and physical pre lssu lre l (Rahmi e lt al., 2019). 

Liliany e lt al. (2018) condulcte ld re lse larch on the l 
antimicrobial e lffe lct of brome llain isolate l from pine lapplel 
(A. comosuls) against E l. fae lcalis, finding that brome llain 
showe ld e lffe lctive l inhibitory and bacte lricidal activity. 

The l brome llain e lnzyme l shows antibacte lrial 
prope lrtie ls against all gram-positive l and ne lgative l 
microorganisms (Nurnaningsih et al., 2022). All 
microorganisms ulse ld in this stuldy we lre l gram positive l. 
The l characte lristics of gram-positive l microorganisms 
inclulde l that the lir ce lll walls are l compose ld of 
pe ltidoglycan, so the lir ce lll walls are l stiff. On the l oultside l 
of the l pe ltidoglycan the lre l is a compoulnd calle ld te lichoic 
acid, so that Gram-positive l bacte lria arel more l sulsce lptiblel 
to antibiotics and more l re lsistant to me lchanical damagel 
(Rini et al., 2020). 

This stuldy showe ld that pine lapple l elthanol e lxtract 
did not always inhibit or kill plaqule l microbe ls on acrylic 
re lsin de lntulre l plate ls at diffe lre lnt conce lntrations. Ze lniulsa 
e lt al. (2019) sulgge lste ld some l possible l re lasons for the l lack 
of antibacte lrial e lffe lcts of the l e lxtract, sulch as its we lak 

diffulsion powe lr into the l me ldiulm dule l to dilultion factors. 
Othe lr factors that coulld affe lct the l antibacte lrial powe lr of 
the l te lst mate lrial we lre l the l clarity of the l bactelrial 
sulspe lnsion, the l inculbation te lmpe lratulre l, and the l agar 
me ldia thickne lss. The l inhibition zone l diame lte lr was 
large lr for le lss clou ldy sulspe lnsions and smalle lr for morel 
clouldy sulspe lnsions. 

The l qulantity of microorganisms can also affe lct 
how we lll antibacte lrial che lmicals sulppre lss ge lrms, 
according to Site lpul e lt al. (2022). This is be lcaulse l an 
antibiotic compone lnt take ls longe lr to sulppre lss or kill 
ge lrms in large lr popullations. Along with pH 
(microorganisms foulnd in mate lrials with an acidic pH 
can be l kille ld at lowe lr te lmpe lratulre ls and in a shorte lr 
pe lriod of time l compare ld to the l same l microorganism in 
an alkaline l e lnvironme lnt), microorganism type l also 
plays a significant role l in de lte lrmining an organism's 
sulsce lptibility to physical and che lmical tre latme lnt. 
 

Conclusion 
 

Based on the   relselarch relsullts, it can bel concluldeld 
that thelrel is elffelctivelnelss of pinelapplel elthanol elxtract in 
inhibiting thel growth of Staphylococculs aulreluls, 
Elntelrococculs faelcalis, and Strelptococculs gordonii 
bactelria. Thelrelforel, pinelapplel elthanol elxtract can reldulcel 
or elliminatel microbels in plaqulel on acrylic relsin delntulrel 
platels to improvel thel qulality of lifel of patielnts who welar 
delntulrels. 
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