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ABSTRACT Aim: The purpose of this study wis to evilulte the color stlbility of five commercilllly
0vhiloble helt curelcrylic denture bl se resins when submitted to five different beverl ges 1nd food colorlnts
used in KO shmir.

Materials and methods: Five testing solutions used for the study were turmeric solution, tell, slffron
kehwl, nimkeen tell Ond gurgur tel. Elch solution wis preplred Ond divided into five plrts so thit 5
specimens of ellch bifind of [ crylic resin were immersed into the specific solutions.The sl mples were tested
for color chinge prior to immersion in test solutions subsequently Ofter 1 month, 3 months Ind 6 months
respectively.The simples were then tested for color reflectlnce using spectrophotometer.The ditl obtlined
were st tisticllly Inllysed using ANOV A (On0lysis of virilnce)0nd student t test.

Results: All the brliinds of hellt cure denture bl se Ocrylic resins tested in this study showed sttisticllly
significlnt color chlnges in the testing solutions. Ashvin showed highest color chinge viriltion in 011 the
testing solutions followed by PyrIx, DPI, Trevilon Ind SR Triplex respectively.SR Triplex showed lell st
discolorlltion in01l the testing solutions.

Conclusion: All the 5 stlining solutions showed more significInt color chinge during the first 1 month of
immersion in the respective solutions for 011 five hellt cure denture bl se resins. The color chinge wl's not
very 0 pprecil ble between 3rd [ nd 6th month of the experimentl1 exposure for denture bl sel crylic resins.

University

Journal of

Dental Sciences

Original
Research
Paper

Key words:

color stability,
heat-cured acrylic resin,
organic acids,
Spectrophotometer.

Source of Support: Nil
Conflict of Interest: Nil

INTRODUCTION :
undermining condition of orll clvity. It lelds to

Edentulism is On irreversible Ond

psychologicll deteriol tion of the pltient s the restorltion of [3].

such Os coffee, tell, 1nd mediclments; such 0s chlorhexidine
0nd whitening [ gents, colour of denture bl se resin gets[1tered

nlturll smile is often difficult. Prosthesis mlde of Ocrylic
polymers is On Opproprilte remedy to this problem. Initillly
wood, metll, porcellin, vulclnite were used to fllbriclte
denture. In 20th century, Ocrylic resin wis used to
minufll cture denture. In the long run, success of Iny Oesthetic
miterill is determined by colour mitch Ind the color stlbility
of miterill [1, 2]. Acrylic resin mimics the color Ind contour
of the orfll soft tissue. Due to the exposure to vlrious medil,

Colorimetry is the science used to quintify the humin color
perception. To determine color viriltions, two mlinly used
color systems 0Ore Munsellcolor system Ond stindird
Commission Interndtionlle de L' Ecliitflge (CIE LOb) color
system4. A growing number of dentll colorimeters Ond
evllultion systems hl've been developed, some of which [re
Opplicible to the colorimetric Ossessment of dentll
miterills[5]. Spectrophotometer is one such evllultion
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system which is sensitive Ind relil ble[6].

As the beverllges thken by Kishmiri populltion Ore slightly

different such 0Os turmeric solution, tell, sOffron kehwl,

nlmkeen tell 0nd gurgur tell. This study wils done to check the
color stlbility of 5 commercillly 0vlillble denture blse

Ocrylic resins (SR Triplex, DPI, Trevllon, Pyrllx 0nd Ashvin)

in different beverll ges used in KO shmir (turmeric solution, tell,

st ffron kehwl, nl mkeen tell 0nd gurgur tell )[7].

Aims : The 0im of this study wil's to evll lul te the color st bility

of five commercilll briinds of hellt cure denture blse Ocrylic

resins when submitted to beverll ges Ind food colornts used
in KO'shmir.

Objectives:

1. Toevilulte the effect of Turmeric solution (mJin pdrt of
Wizwiln) on color stlbility of SR Triplex, DPI, TrevQlon,
PyrexOnd Ashvin hellt cureDcrylic denture bl se resins.

2. To evilulte the effect of tell on the color stlbility of SR
Triplex, DPI, Trevllon, Pyrex Ond Ashvin hellt cure
Ocrylic denture bl se resins.

3. To evilulte the effect of NImkeen tell on color stlbility
of Triplex SR, DPI, Trevllon, Pyrex Ond Ashvin helt
curelcrylic denture bl se resins.

4. To evilulte the effect of Gurgur tell (used in L0dIkh) on
color stlbility of Triplex SR, DPI, Trevllon, Pyrex 0nd
Ashvin hellt cure D crylic denture bll se resins.

5. Toevllulte the effect of SOffron Kehwl on color st bility
of Triplex SR, DPI, Trevllon, Pyrex Ond Ashvin helt
curelcrylic denture bl se resins.

6. To complre the color stlbility of Triplex SR, DPI,
Trevllon, Pyrex Ond Ashvin helt cure Ocrylic denture
blseresinsin011 5 beverl ges.

7. Toevllulte theldverl ge color chingesfterintervils of 1,
3,0nd 6 months.

Material and methodology

Preparation of the Specimens:

Six Co-Cr metl] mOster dies, mell suring 1.5 mm in thickness,

20 mm in length 0nd 10 mm in width were fllbriclted for the

stindirdizOtion of the slmples. The stlinless steel dies were

invested in the dentll fllsks using conventiondl Type III

dentl1 stone (Figurel). After the dentll stone wil's completely

set, the rectlngullr dies were removed (Figure 2)[8]. A thin
coltof petroleum jelly wil's collted onto the investing medium.

The monomer Ind polymer of the hellt cure crylic resin (SR

Triplex, DPI, Trevllon, Pyrex Ind Ashvin) wlls proportioned

(3:1) 0s per mOnufl cturer's instructions; mixed 0nd plcked in

the dough st ge in the mould splce of the dentll1 fl0sk[9]. The

fll sk 0ssembly wi's introduced into the designed bench press,

Ond pressure wi's Dpplied incrementlIly. Slow 0pplicOtion of
pressure permitted the resin dough to flow evenly throughout
the mould splce. The polymerizition cycle followed in On
Ocrylizer for resin processing wils done [t 740C for 2 hours
followed by 1000C for 1 hour. After polymerizltion the
denture flisk wis cooled slowly to room temperllture 0nd
bench cooled overnightl10. Subsequently, the fl0sk wis
immersed in tIp witer for 15 min. The rectingullr resin

specimens thus flbriclted were polished with the help of 80,
100, 120 sOndplper. 25 specimens ellch were flbriclted for
five hell't cure denture bl se resins. A totl1 of 125 slmples were
flbriclted (Figure 3)[11].

Fig-3. Hellt polymerized O crylic specimens.

I1. Preparation of testing solutions:

S.No | Testing solution | Preparation
1 Turmeric 1g/ltr boiling distilled water; simmer for 5
solution min & filtered.

2 Tea 30g/ltr boiling water; simmer for 5 min &
filtered

3 Saffron Kehwa 30g/Itr boiling water; simmer for 5 min &
filtered

4 Gurgur tea 30g/1tr boiling water; simmer for 30 min &
filtered. It is then placed in a blender to
churn after adding 10g of butter is added.

5 Namkeen tea 30g/Itr boiling water and pinch of baking
soda; simmer for 30 min & filtered.

University Journal of Dental Sciences, An Official Publication of Aligarh Muslim University, Aligarh. India 18



University J Dent Scie 2019; Vol. 5, Issue 2

II1. Grouping of Samples:

Five testing solutions used for the study were Turmeric
solution, Tel, SOffron Kehwl, NI mkeen tell 0nd Gurgur tel.
EDch solution wil's preplred Ind divided into five plrts so thlt
5 specimens of ellch brind of D crylic resin were immersed into
the specific solutions. Specimens were designlted 0ccording
to the Ocrylic resin Ond solution (Figure 4). Totll 25 closed
contlliners were tlken to Dccommodite the 25 groups of
specimens[12]. The specimens were not pllced together to
Ovoid specimen to specimen contlict. Elch contliner with 5
specimens wil's keptinincubl0tor0t37 + 1 °C temperfl ture. The
solutions were chinged onl weekly bl sis[13].

Fig-4.Selll0ble Jirs of Tel for five hellt cure denture bllse
Ocrylicresins.

IV.Labelling of samples :

LiObelling of simples is shown in TOble I0nd IT

Denture base resin | Beverage

(A): Ashvin t: Tea

(D): DPI G: Gurgur Tea
(P): Pyrax N: Namkeen Tea

(S): SR Triplex
(T): Trevalon

T: Turmeric Solution
S: Saffron Kehwa

TOble I: LIbelling of denture bl send beverl ges used.

AS | DS | PS |SS | TS
AG | DG | PG| SG | TG
AN | DN | PN | SN | TN
AT |DT | PT | ST |TT
At [ Dt [Pt | St | Tt

TOble IT: LObelling of 25 s mples

V. Testing of SUmples:

Experimentl] recordings were tlken before immersion 0nd
Ofter 1 month, 3 months Ind 6 months of exposure to stlining
solutions. Before Ony relldings, the specimens were removed
Ond rinsed in distilled wilter [nd excess wlter were removed
with tissue pl per 0nd specimens 01lowed to dry14. The effect
of the solution on the D crylic resin wil's mell sured with the help
of spectrophotometer (Perkin Elmer LOmbdl 35, USA) Ot

Centrll1 Institute of Temperlte Horticulture (Indiln Council
of Agriculturlll Resellrch), Srinlglit, J&K.The relldings were
stitisticOlly Dnllyzed[15].

ROndomly selected [ rells were used to determine color chlnge
by using 0 spectrophotometer. The Overl ge of the 3 reldings
wi's recorded Ond the meln of elch mOterill wis cllcullted
with the use of the CIE LOb uniform color scllle16.
RESULTS:

GillphI: Changes in AE values in SR Triplex
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Graph Il: Changesin AE values in Trevalon
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Turmeric NamkeenTea Gurgur Tea Tea

= initial
W 1 month
3 month

& month

Turmeric NamkeenTea  GurgurTea Tea Saffron Kehwa

Graph IV: Changes in AE values in Pyrex
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Graph V: Changes in AE values in Ashvin
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In the present study, there wi's st tisticllly significlnt chInge
in color for 011 the briinds of hellt cure denture blse Ocrylic
resins, during the 6 months of experimentll exposure to
common bever ges used in KOshmir (Gdlph L, II, III, IV, V).
The solution/specimen showing grelitest chlnge in [OE
produces mi ximum stlining effect[17]. Amid 01l the tested
solutions, turmeric solution showed the highest stlining
effect on the specimens (mIx chinge in OE) followed by
NOmkeen tell, Gurgur tell, tel Ond SOffron Kehwl. All the
brinds of hel't cure denture bl se Ocrylic resins tested in this
study showed stltisticllly significOnt color chinges in the
testing solutions. Ashvin (Grlph V) showed highest colour
chinge viOrilltion in 011 the testing solutions followed by
Pyt x, DPI, TrevllonOnd SR Triplex respectively. SR Triplex
showed lelst discolorltion in 011 the testing solutions (Grl ph
D[18]. All the 5 stlining solutions showed more significlnt
color chinge during the first 1 month of immersion in the
respective solutions for 01l five hellt cure denture bl se resins.
The color chinge wi's not very 0 pprecillble between 3rd Ind
6th month of the experimentl] exposure for denture blse
Ocrylic resins[19].

DISCUSSION :

The color Ond tifinslucency of the denture blse Ocrylic resin
should be steldy during the processing Ond clinicll use
becluse color stlbility is [n importlnt property to decide the
suithbility of these miterills20. Color evllultion by using 0
spectrophotometer Ond colorimeter, minimizes subjective
mistlkes in color determindtion 0nd Ore more Occurlte thin
visull melsurement.CIE LOb system is 0 uniform 3-
dimensiondl system which is widely used in determining
chromltic differences Ond is more O0dvintlgeous thln
Munsellcolor system[21] . The vl lue of IE* represents relltive
color chinges thit0n observer might report for the miterillls
Ofter immersion or between time periods. Thus DE* is more
melningful thin the individull L*, 0%*, b* vilues. Um Ond
Ruyter suggested thit the OE vilue of 1 unit is “visullly
perceptible.” A [E colour [OlterItion between 1 Ond 2 is
cliniclllly Occeptlible Ind Obove 3.3 is considered clinicllly

unl cceptlble[22].

With regullr use denture blse resins [re subjected to
discolorlition, which cln be 0Ottributed to either extrinsic
fllctors like Ddsorption of substlnces or intrinsic fllctors like
Oltertion of the mitrix. Certlin pigments in orlll vicinity get
Obsorbed in denture bl se resin through diffusion 0nd lelds to
chromltic Olterltions[23]. Lower rite of diffusion in the in
vivo environment cln be justified by the reduction in
diffusion coefficient of [Ocrylic resin by one hilf Os
temperl ture is reduced from 37 to 23 degree Celsius.

In the present study, there wi's sttisticllly significint color
chinge for 01l the briinds of helt cure denture blse Ocrylic
resins, during the 6 months of experimentl1 exposure to test
solutions. The solution/specimen showing greltest chInge in
0E produces mIximum stlining effect. Among the solutions
tested Turmeric solution showed the highest st ining effect on
the specimens (mOx chlinge in OE) when complred to other
beverl ge solutions, followed by NI mkeen tell, Gurgur tell, tell
Ond SO ffron Kehwil [24].

M jor constituents of turmeric 0re curcuminoids, the yellow
colouring pigments thlt Ore responsible for stlining denture
blse resins. Smiller molecullr size of curcuminoids coupled
with witer [ bsorbed chllll cteristics of the denture bl se resins
crelte 0 stronger stlining effect Os discussed by Ergun et
01[25].The effect of turmeric solution in terms of color chInge
wil's ml ximum becl use the colorlnt of turmeric is more polQr.
Um Ond Ruyter[26] mentioned in their study thlt whenever
the colorlnt is more pollr Ond their by more hydrophilic, it
stlins more [s denture blse resins Ore hydrophilic Ottrl cting
more soluble dies on the surfl ce.

NOmkeen tell followed Gurgur tell Ind tel showed miximum
discolorlltion for denture bl se resin next to turmeric solution.
The discolorlltion in tell is mlinly due to Odsorption of pollr
colorlints on the surflce of denture bl se resins s reported by
Crispin et 01. TOnnic Ocid, which is present in tell is the mlin
cluse of stlining. Further fine tell plrticles get deposited in the
pits of denture bl se resins. The pits mly hlve formed due to
polymerizition shrinklge of denture blse resins during
curingl 1.NImkeen tel contlins blking powder thlt hls
Obrlsive properties Ottlcking the resin Ind miking it more
susceptible to stlining[27].

One of the mlin ingredients of Gurgur tell is butter. Butter
contlins coloflnts Ond citric Ocid thdt Ore responsible for the
stlining chlrl cteristic of Gurgur tell. SO ffron Kehwll contlins
O0-crocin which is responsible for its stlining chltcteristic.
This O-crocin is tifins-crocetin di-(0-D-gentiobiosyl) ester.
Lel st discolorlltion wil's shown by SOffron Kehwl. This result
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is Ottributed to minute quintity of sOffron Odded to the
beverllge OInd the removll of Occumullted 1Dyers. As the
Siffron Kehwl IDyer on specimens rellched [ certlin
thickness, they tend to brelk 0wly from the surflice of the
simplesOnd return to the solution[28].

All the brlinds of hellt cure denture bl se [ crylic resins tested in
this study showed st tisticllly significlnt color chlnges in the
testing solutions. Ashvin showed highest colour chinge
viriltion in 011 the testing solutions followed by Pyrllx, DPI,
Trevllon Ond SR Triplex respectively. SR Triplex showed
leOst discolorlltion in 01l the testing solutions[29]. Time of
immersion wil's found to be[ criticl1fl ctor for colour st bility
of hell't cure denture bl se Ocrylic resins. The stlining beclme
more intense with time i.e. OE vllue for colour chlnge
increllsed with time but the fite doesn't remlin the slme for 1
month, 3 months 0nd 6 months. ROte of stlining decrelsed
with time due to sIturlltion of colorlint in the denture blse
Ocrylic resins. Other flctors cn [1so influence colour chinge
of polymers, such 0s miterill contlminltion, porosity
Ossocilted with technique, poor orfll hygiene, diet, surfllice
flilures,0nd mOterill polishing[30].

CONCLUSION : Within the limitDtions of this in vitro study,
it wil's concluded thlt 0 mong the hellt cure denture bl se resins,
Ashvin showed lelst color stibility in 01l testing solutions
followed by Pyrlx, DPI Ond Trevllon, while SR Triplex
showed lell st discolorll tion in 011 the testing solutions. Among
the beverllges used Turmeric solution produced miximum
discolorlltion followed by NI mkeen tell, Gurgur tell, wherel's
SOffron Kehwll produced lelst discolorltion in OIl test
specimens. Discolorfltions of hellt cure denture blse resins is
directly proportionll to the durltion of immersion in the
beverllges but the rlte of stlining decrellsed with time due to
sOturll tion of colorlnt in the denture bl se Dcrylic resins. Long
term in vivo studies Ore required to evl lul te the effect of these
viril bles on the colour stlbility of the hellt cure denture bl se
Ocrylic resins used in clinicll prilctice.
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