Clinical, Cosmetic and Investigational Dentistry

Dove

ORIGINAL RESEARCH

Effect of Green, Tulsi, and Areca Teas on the Color
Stability of Two Composite Resin Materials —an in
vitro Spectrophotometric Analysis

Akshata Patil ('
Vidya-Saraswathi Muliya
Kalyana-Chakravarthy
Pentapati 2

Shobha Kamath (»*

'Department of Conservative Dentistry
and Endodontics, Manipal College of
Dental Sciences, Manipal, Manipal
Academy of Higher Education, Manipal,
Karnataka, India; 2Department of Public
Health Dentistry, Manipal College of
Dental Sciences, Manipal, Manipal
Academy of Higher Education, Manipal,
Karnataka, India; 3Department of
Biochemistry, Kasturba Medical College,
Manipal, Manipal Academy of Higher
Education, Manipal, Karnataka, India

Correspondence: Vidya-Saraswathi Muliya
Department of Conservative Dentistry
and Endodontics, Manipal College of
Dental Sciences, Manipal, Manipal
Academy of Higher Education, Manipal
576 104, Karnataka, India

Tel +91-984-574-2360

Email vidya.saraswathi@manipal.edu

This article was published in the following Dove Press journal:
Clinical, Cosmetic and Investigational Dentistry

Objective: To compare the effect of Green, Tulsi, and Areca teas on the color stability of
two composite materials on the 30th and 60th days.

Materials and Methods: Two light cure composite restorative materials, Brilliant
EverGlow (Group 1) and Brilliant NG, (Group 2) with different resin and filler character-
istics were selected. The test solutions selected were Green tea, Tulsi tea, Areca tea, and
artificial saliva (control group). In total, 104-disc shaped specimens were fabricated using
a custom made brass mold as per the manufacturer instructions. All specimens were put in
storage for rehydration and complete polymerization at 37°C in distilled water for 24 hours.
Specimens of each composite material were randomly divided into four subgroups of
13 samples. Tea solutions were freshly prepared, and specimens were immersed in the
respective solutions every day for 15 minutes for 60 days. Specimens were stored in artificial
saliva after the immersion regimen. The color evaluation was done before immersion, on the
30th and 60th day, using a digital reflectance spectrophotometer.

Results: At 30 days, Group 1 specimens immersed in Areca and Green teas showed
significantly higher mean values than those in control and Tulsi tea. At 60 days in Group
1, specimens in Areca tea showed significantly higher mean value, followed by Green tea,
Tulsi tea, and control. At 30 and 60 days in group 2, specimens in control had significantly
lower mean values than other tea preparations. Group 1 showed a higher mean difference in
AE than Group 2 specimens immersed in Green and Areca teas at 30 days (P=0.001 and
0.001) and 60 days (P=0.001 and <0.001), respectively.

Conclusion: All herbal tea preparations exhibited staining potential, which increased over
time, and Areca tea showed the highest staining potential. Understanding the staining
potential of newer tea preparations on recent composite materials helps the clinician to
choose the right restorative materials.
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Introduction

Discoloration of composite resin may occur due to several extrinsic and intrinsic
factors. Extrinsic factors include plaque, stains and absorption of colorants from
exogenous sources.' Intrinsic factors involve reactions in the composite matrix,
which can be triggered by physical characteristics such as ultraviolet light, heat, and
humid conditions. The magnitude of intrinsic discoloration also depends on the
dimension of filler particles and the type of photoinitiator.”> Although extrinsic
discoloration due to stains can be managed by polishing the existing restoration
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to a certain extent, intrinsic discoloration may mandate a
replacement. The serviceability of the restoration is based
on the clinician’s ability to restore the esthetics by polish-
ing the existing restoration.

Tea is a popular and favorite beverage across the world.
There is an increased awareness of diet, and health con-
sciousness, which has led to a gradual shift of consumer
preference from traditional tea to tea with health benefits
like Green Tea, Tulsi Tea, and Areca tea.®> Green Tea has
antioxidants and nutrients that have powerful effects on the
body.* Tulsi (Ocimum tenuiflorum) of the mint family, often
referred to as “The Queen of Herbs,” makes a nourishing
herbal tea with a vast array of health benefits.” Areca tea,
derived from extracts of Areca nut (Areca Catechu) of the
family Arecaceae, claims to possess anti-ulcer, anti-aging,
hypo-lipidemic, anti-diabetic properties and claims to
enhance digestion and metabolism.®

Brilliant EverGlow and Brilliant NG are newer com-
posites used as esthetic restorative materials. Brilliant
EverGlow is a universal submicron hybrid, and Brilliant
NG is a universal nanohybrid composite material. These
two composites have demonstrated superior esthetic prop-
erties compared to other restorative materials.”
Manufacturer of these two materials claim superior
polishability, reduced shrinkage, and superior physical
properties.

Studies have reported the discoloration of composite
restorative materials by colored solutions such as tea,
coffee, and other beverages.® Tea contains large amounts
of staining compounds, including tannins, theaflavins,
thearubigins, which might stain more with a stronger
brew.” However, the staining potential of these newer
beverages on teeth and composite restorations have not
been studied.

We aimed to compare the effect of Green tea, Tulsi
Tea, and Areca tea on the color stability of these two
composite materials on the 30th and 60th days, using a
spectrophotometer. Our null hypothesis was that there
would be no significant difference in the staining potential
of Green tea, Tulsi Tea, and Areca tea on these two

composite materials.

Materials and Methods

Specimen Preparation

One hundred and four disc-shaped specimens of Group 1
(Brilliant  EverGlow, Coltene/Whaledent, Altstatten
Switzerland, Shade # A2/B2 G27377) (n=52) and Group 2
(Brilliant NG, Coltene/Whaledent, Altstatten Switzerland,
Shade # A2/B2 1304738), (n=52) composite material were
fabricated using a custom made brass mold, with the dimen-
sion of 10 mm in diameter and 2 mm in thickness as
recommended previously.'® The composition of the com-
posites is detailed in Table 1.

The resin composites were placed in the mold and
covered with mylar strip (Samit, India). Care was taken
to prevent bubble formation. A flat surface was obtained
by positioning a 1 mm thick glass slide over the mylar
strip before curing with a light activating source (Bee
Cool, Confident, India) with a light output of 500 mW/
cm? for 40 seconds. The distance from the light and the
specimen was standardized by making the tip of the curing
light touch the glass slab while curing every specimen.

All specimens were put in storage for rehydration and
complete polymerization at 37°C in distilled water for 24
hours, following which a baseline color estimation was done
on the top surface using a reflectance spectrophotometer.''

Specimens of Group 1 and 2 were randomly divided
into four subgroups of 13 samples each, according to the
test solutions used - artificial saliva (control) (Department
of Biochemistry, Kasturba Medical College Manipal,
Karnataka, India), Green tea (Lipton, Mumbai,
Maharashtra, India), Tulsi tea (Organic India Pvt. Ltd.,
Lucknow, UP, India), and Areca tea (Green Remedies,
Udupi, Karnataka, India).

Stain Challenge

Tea solutions were prepared by immersing two prefabri-
cated instant preparation tea bags (2gm x 2) into 300 mL
of boiling water for 3 minutes.'> After 3 minutes, the bags
were discarded, and the tea solution was allowed to cool
down for 5 minutes. The solutions were freshly prepared
each day for 60 days.

Table | Characteristics of the Composite Resins Included in the Study

Composite Shade Matrix Filler Composition
Brilliant NG A2/B2 BisGMA, BisEMA, TEGDMA Nanohybrid filler (0.02-2.5 ym) 65 vol% (80 wt%)
Brilliant EverGlow A2/B2 Methacrylates Submicron Hybrid filler (0.02 —1.5 pym) 56 vol% (74 wt%)
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Immersion Regimen

The fabricated specimens were immersed in the respective
solutions every day for 15 minutes. After the immersion
regimen, specimens were stored in artificial saliva. This
regimen was followed for 60 days. The color evaluation
was done before immersion, on the 30th day and 60th day.

Spectrophotometric Analysis
Color change on the specimens was recorded using
a digital reflectance spectrophotometer (X-rite il1PRO
Spectrophotometer and Profile maker Pro 5.0.10 software).
Color measurements were performed after drying each
disc using blotting paper. Each disc was positioned on a
white background to prevent potential absorption during
color measurement. The active point of the spectrophot-
ometer was placed at the center of the disc to take the
reading. This was repeated thrice, and the subsequent
average of the three readings was taken. The average of
the three values of AE* was calculated and used for data
analysis."?

The color difference for each disc at baseline, 30 days,
and 60 days was calculated using the following equation:'*

AEx = [(AL%)* + (Aax)® 4 (Abx)?]'/?

Statistical Analysis

All the analyses were done using SPSS version 20 (IBM
Corp. Released 2011. IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY: IBM Corp.). A p-value of
<0.05 was considered statistically significant. We checked
the normality of the data with Kolmogorov—Smirnov test.
We found data was non-normal at various levels of mate-
rials and the solution, while Q-Q plots showed that all the
points were along the reference line. Hence, we performed

Mixed model ANOVA as it is a robust method. There were
significant two- and three-way interactions, which can lead
to misinterpretation. Therefore, we reported the results
using the simple main effects. Intra-group comparison of
mean AE was made using repeated-measures ANOVA with
post-hoc Bonferroni test. Comparison of mean difference
in AE among the four test solutions was made using
Kruskal Wallis ANOVA with post-hoc Conover test.
Comparisons of mean difference in AE between the two
types of composite materials were made using the Mann—
Whitney U-test.

Results
The intra-group comparison showed that all the specimens
in Groups 1 and 2 showed significant differences in the
mean AE from baseline through 60 days concerning var-
ious storage solutions (control, Green tea, Tulsi tea, and
Areca tea). The post-hoc tests showed that across all the
storage solutions, the mean AE was significantly higher at
60 days and lowest at baseline in both Group 1 and 2
(Table 2). This suggested that all the storage solutions
significantly increased the mean AE over 60 days.

There were significant differences in the mean differ-
ence of AE at 30 (p<0.001) and 60 days (p<0.001) in
Group 1. At 30 days, specimens immersed in Areca tea
and Green tea showed significantly higher mean values
than specimens immersed in control and Tulsi tea. Also,
specimens in control had lower mean values than all other
tea preparations. At 60 days, specimens in Areca tea
showed significantly higher mean value, followed by spe-
cimens in Green tea, Tulsi, and control.

There were significant differences in the mean differ-
ence of AE at 30 (p<0.001) and 60 days (p<0.001) in
Group 2. At 30 days,

specimens in control had

Table 2 Intra-Group Comparison of the Mean AE Values at Baseline, 30 and 60 Days

Type of Composite Test Solution AE at Baseline AE at 30 Days A E at 60 Days p-value Post-Hoc Test
Mean (£SD) Mean (SD) Mean (£SD)

Group | Artificial saliva 27.78%1.79 29.73+0.56 29.14%1.24 <0.001 B<30,60
(Brilliant EverGlow) Green tea 28.95+1.73 32.68+2.03 33.75%1.66 <0.001 B<30<60

Tulsi tea 28.25+1.74 29.75+2.25 30.93%1.21 <0.001 B<60

Areca tea 28.35+1.63 32.65%1.20 35.20+1.14 <0.001 B<30<60
Group 2 Avrtificial saliva 30.28+1.36 30.85%1.26 31.08£1.10 <0.001 B<30,60
(Brilliant NG) Green tea 31.16+0.93 32.9040.18 33.19+.16 <0.001 B<30<60

Tulsi tea 30.68+0.53 32.4210.57 33.15+0.81 <0.001 B<30<60

Areca tea 30.57+1.04 32.3040.67 33.47+1.29 <0.001 B<30<60

Notes: Repeated Measures ANOVA with post-hoc Bonferroni test; B, baseline; 30, 30 days; 60, 60 days.
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significantly lower mean values than specimens immersed
in all other tea preparations. Similar findings were seen at
60 days. Also, specimens immersed in Areca tea had a
higher mean than Green tea (Table 3).

There was no significant difference in the mean differ-
ence in AE between Groups 1 and 2 specimens immersed
in control and Tulsi tea at 30 days (P=0.121 and 0.34) and
60 days (P=0.312 and 0.588) respectively. However,
Group 1 showed a higher mean difference in AE than
Group 2 specimens immersed in Green tea and Areca tea
at 30 days (P=0.001 and 0.001) and 60 days (P=0.001 and
<0.001) respectively (Table 3). It can be implied that the
staining potential of Group 1 was higher than Group 2 for
specimens immersed in Green tea and Areca tea.

Discussion

The present in vitro study was conducted to evaluate the
staining potential of new herbal beverages on universal
submicron hybrid composite (Brilliant EverGlow) and uni-
versal nanohybrid composite (Brilliant NG) restorative
materials. These composite resins were chosen as they
showed better color stability.’

Visual or instrumental techniques can be employed for
assessment of color stability. Since instrument readings
obliterate the subjective color comparison interpretation,
spectrophotometer and colorimeter were used to assess
color changes in dental materials. Color discrepancies
below the threshold of visual perception can be detected
using Spectrophotometers. As CIEL *a*b* system shows
minute color differences, it was chosen for measuring
chromaticity.'> The use of the CIEL*a*b system and the
associated color difference metrics has been formulated
particularly  to visual of

improve interpretation

colorimetric data and is swiftly growing into a useful,
standardized technique for accurate analysis of AE*
values.'®

Lighting conditions will determine the accuracy of the
measured color while measuring the reflective surfaces or
objects. Since color differences were being tested, the
choice of illuminant was not essential. However, in the
current study, a standard illuminant (D65) was used. The
color of the material is also affected by the thickness and
smoothness of the specimen surface to a great extent. In
the present study, all specimens were maintained at a uni-
form thickness of 2 mm. Since the color variance estimate,
(AE*) was calculated at 2-time intervals in a three-dimen-
sional L*a*b* color space, the thickness of specimens was
not much of an importance.'’

A wide variety of test solutions or beverages like
coffee, tea, cola, red wine, grape juice, orange juice, dis-
tilled water, chlorhexidine, and artificial saliva have been
used in the past to evaluate the color stability of the dental
restorative materials.>'”"'® Due to growing awareness in
lifestyle modification and increased availability of over the
counter herbal and alternative supplements, there is a shift
from traditional beverages (tea and coffee) to healthier
alternatives (Areca tea, Green tea, and Tulsi tea). Hence,
our study evaluated the effect of these novel herbal teas on
the color stability of composite restorative materials.

Numerous factors such as organic matrix form, particle
size, degree of polymerization, time between restoration
finishing and polishing, degree of smoothness, water sorp-
tion, type, and duration of contact with staining solution
have a substantial role in the staining of the dental com-
posite resins.'” Fonseca et al concluded that the type of
monomer in a composite resin could have a potential effect

Table 3 Comparison of Mean Difference in AE at 30 and 60 Days Among Different Solutions and Between the Groups

Mean Difference with Respect to Artificial Saliva [A] | Green Tea | Tulsi Tea | Areca Tea | p-valuel | Post-Hoc Test

Baseline AE [B] [C] [D]

30 days Group | 2.10£1.59 3.73%2.09 2.09£1.31 | 431£1.63 <0.001 B,D>A,C
(Brilliant EverGlow)
Group 2 0.60+0.29 1.74£0.95 1.74£1.05 | 1.73+0.49 <0.001 B,C,D>A
(Brilliant NG)
p-value* 0.121 0.005 0.34 0.001

60 days Group | 1.35+1.49 4.80+2.31 2.68+0.99 | 6.85+2.39 <0.001 D>B>C>A
(Brilliant EverGlow)
Group 2 0.79+0.34 2.03£0.95 2.46%1.14 | 2.90+0.76 <0.001 B,C,.D>A
(Brilliant NG) D>B
p-value* 0.312 0.001 0.588 <0.001

Notes: Tp-value of Kruskal-Wallis ANOVA with post-hoc Conover test; fMann-Whitney U-test.
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on the degree of conversion, water sorption, solubility, and
color stability.*

There was a significant amount of staining on both the
composite restorative materials, which could be attributed
to the capability of test solutions to soften resin-based
restorative materials. However, maximum staining was
seen with Brilliant EverGlow as compared to Brilliant
NG. The variation in the filler content in both these com-
posites was minimal by weight and volume, therefore,
cannot be accounted for the difference in the staining
propensity.”!

Physico-chemical properties modulate the response of
these restorative materials for extrinsic stains, with the rate
of water sorption being an essential factor.*? Sensitivity to
water sorption and solubility behavior, which are influ-
enced by time of contact and pH, seem to be closely
related to the hydrophilic nature of the resin matrix.?*-*
Also, micro-cracks, microvoids, or interfacial gaps found
at the interface between matrix and fillers could induce
stains.>> Therefore, if the filler particle size is not the
factor for the difference in discoloration potential of
Brilliant NG and Brilliant EverGlow, it could be due to
the differences in water sorption characteristics of matrix
or any such properties which needs further investigation.

Overall, Areca tea, Green tea, and Tulsi tea induced
staining when compared to artificial saliva. Areca tea had
the most detrimental effect in terms of staining potential,
followed by Green tea and Tulsi tea at the end of the 60th
day. This could be attributed to the tannin content in Areca
nut (11-27%)'*, Green tea (3-13%)%°, Tulsi tea (0.9 to
2%).”” The role of immersion time could not be ignored in
this study. The staining potential of these test solutions
was almost similar at 30 days interval. Still, Areca tea
specimens had higher staining potential than others at the
end of 60 days, which could be attributed to high tannin
content in Areca tea. Celik et al compared the color
stability of different types and brands of resin composites
before and after polymerization, and after one month of
storage in water. They concluded that submicron-hybrid
composites showed lower Delta E values compared to
nano-hybrid composites.”® The results were not in agree-
ment with the findings of our study, which could be due to
the variation in staining solutions. Tan et al concluded that
green tea, along with other solutions tested, had significant
discoloration potential on new esthetic restoratives.”

Values of AE* less than 1 are not perceptible to the
human eye, whereas values in the range of 1-3 represent
color differences are perceptible experienced clinicians.

Values of AE* greater than or equal to 3.3 are visually
perceptible and clinically unacceptable.'”

Our study showed that Brilliant EverGlow specimens
showed clinically perceptible changes (AE > 3.3) with
Areca tea and Green tea after 60 days of immersion. For
Brilliant NG, Areca tea, Green tea, and Tulsi tea after 60
days of immersion had AE* values in the range of 2-3,
suggesting that perceptible clinical changes were seen in
this restorative material but to a lesser extent compared to
Brilliant EverGlow. However, in the control solution, the
least color change was observed for both materials, which
was clinically perceptible for Brilliant EverGlow but less
perceptible for Brilliant NG. Hence, we reject our null
hypothesis as there was a significant difference in the
staining potential of herbal tea preparations.

Conclusion
Within the limits of this study, it can be concluded that

e All novel herbal tea solutions tested exhibited stain-
ing potential, which increased over a period of time.

e Areca tea caused the highest discoloration among all
three tea solutions.

e Universal nanohybrid composite (Brilliant NG)
exhibited better color stability than Universal submi-
cron hybrid composite (Brilliant EverGlow) in dif-
ferent solutions.

¢ Clinicians should be cautious in choosing the restora-
tive material keeping in mind the staining propensity
of the patient’s dietary preferences.

Disclosure
The authors report no conflicts of interest for this work.
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