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Abstract

Aim of The Study: This in vitro experimental study aimed to evaluate the
efficacy of two natural, locally prepared antioxidant extract derived from
Moringa oleifera and Salvadora persica plants on bleached enamel color
stability, surface roughness, and shear bond strength (SBS) to resin composite

when applied for varying time intervals (10, 15, and 20 minutes).

Materials and Methods: A total of 288 sound human premolar crowns
were selected and standardized in size and shape. All teeth crowns were
polished, stored, and prepared for the bleaching process using 40% hydrogen
peroxide gel. Following bleaching, samples were divided into nine groups (n =
12 for each test) based on the treatment protocol: non-bleached, bleached with
no antioxidant, delayed, and six experimental groups treated with Moringa
oleifera and Salvadora persica extract for 10, 15, and 20 minutes. Antioxidant
extracts were prepared using standardized extract formulations, and applied
topically to bleached buccal enamel surfaces. Color stability was assessed using
a colorimeter based on the CIE Lab* color system, with pre- and post-treatment
readings recorded and AE values calculated. Surface roughness for groups was
measured using an atomic force microscope. For shear bond strength testing,
resin composite cylinders were built to enamel surfaces using a standardized
bonding protocol and stored in artificial saliva to simulate oral conditions. The
SBS was evaluated using a universal testing machine, and failure modes were
examined under stereomicroscopy and using SEM for specific specimen as
representative sample. Statistical analysis was done with the Shapiro-wilk
normality test and parametric two-way ANOVA and Duncan Multiple Range

Test at a P<0.05 significance level.

Results: According to the analytical data of the two prepared natural
extracts, the Moringa oleifera extract had higher total phenolic and flavonoid
contents and the antioxidant activity (AA%) than that of Salvadora persica. The

antioxidant activity of both extracts surpassed that of the standard reference
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antioxidant (Vitamin C). Moringa oleifera exhibited a significantly lower IC50

value compared to Salvadora persica, suggesting a greater antioxidant potency.

Generally, within the color change coecfficient varies there was no
significant differences between all tested groups at P < 0.05 and AE (<l —
difference clinically not visible) related to the application times (10, 15, and 20
minutes) and the types of antioxidants, except the Salvadora persica extract at 20
minutes that producing a significantly higher color change, but it is within the
clinically acceptable difference category (AE between 1 and 3.7). However, the
moringa oleifera produces the lower color change value. As the application time
of antioxidants increased gradually from 10 to 20 minutes, the enamel surface
roughness decreased significantly at P < 0.05 in all tested groups, with the most
pronounced decrease observed in the Moringa oleifera groups. Generally, the
lowest surface roughness is produced within 20 minutes of antioxidant
application time. The enhancement of the shear bond strength is directly
proportional to the application time intervals for each of the antioxidant types, at
20 minutes. The shear bond strength values were comparable, with no
significant difference between the delayed and the Salvadora group. In contrast,
Moringa oleifera had a significant value, with a significant difference compared

to the delayed group.

Microscopic analysis revealed that adhesive failures were predominant in
the Bleached, Moringa 10-minute, and Salvadora 10-minute sample groups, with
100% occurrence. In contrast, longer treatment durations and delayed bonding

groups exhibited higher rates of cohesive and mixed failures.

Conclusion: The Moringa oleifera and Salvadora persica antioxidant
extracts improved post-bleaching enamel properties with no color change;
Moringa oleifera generally showed superior antioxidant effects. Application
times (20 min.) lead to more favorable outcomes in reducing surface roughness

and strengthening bond strength.
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HIGHLITS GRAPHICAL ABSTRACT

e Color  stability,  surface
roughness and shear bond
strength of bleached enamel
surface were evaluated after
and before the application of
natural antioxidants (SP. And
MO.) at three different
application times.

e As regards to the natural
antioxidants type, Moringa
oleifera shows the best results
in maintaining color stability,
decrease surface roughness
and enhance bond strength of
resin materials as compared
to the Salvadora persica.

® As regards to the application
time, there was proportional
relation  between increase
application time and
enhancement of antioxidant
effects, 20 min. application
time was the most effective
periods for both materials.

ABSTRACT
Aim of The Study: This in vitro experimental study aimed to evaluate the efficacy of two natural, locally prepared antioxidant extract

derived from Moringa oleifera and Salvadora persica plants on bleached enamel color stability, surface roughness, and shear bond strength (SBS) to
resin composite when applied for varying time intervals (10, 15, and 20 minutes). Materials and Methods: A total of 288 sound human premolar
crowns were sclected and standardized in size and shape. All tecth crowns were polished, stored, and prepared for the blcaching process using 40%
hydrogen peroxide gel. Following bleaching, samples were divided into nine groups (n = 12 for each test) based on the treatment protocol: non-
bleached, bleached with no antioxidant, delayed, and six experimental groups treated with Moringa oleifera and Salvadora persica extract for 10, 15,
and 20 minutes. Antioxidant extracts were prepared using standardized extract formulations, and applied topically to bleached buccal enamel surfaces.

Color stability was assessed using a colorimeter based on the CIE Lab* color system, with pre- and post-treatment readings recorded and AL values

Keywords: calculated. Surface roughness for groups was measured using an atomic force microscope. For shear bond strength testing, resin composite cylinders
Bleaching were built to enamel surfaces using a standardized bonding protocol and stored in artificial saliva to simulate oral conditions. The SBS was evaluated
using a universal testing machine, and failure modes were examined under stereomicroscopy and using SEM for specific specimen as representative

Antioxidants sample. Statistical analysis was done with the Shapiro-wilk normality test and parametric two-way ANOVA and Duncan Multiple Range Test at a
P<0.05 significance level. Results: According to the analytical data of the two prepared natural extracts, the Moringa oleifera extract had higher total

Moringa oleifera phenolic and flavonoid contents and the antioxidant activity (AA%) than that of Salvadora persica. The antioxidant activity of both extracts surpassed

that of the standard reference antioxidant (Vitamin C). Moringa oleifera exhibited a significantly lower IC50 value compared to Salvadora persica,

Salvadora persica . o L ) . ) .
P suggesling a grealer antioxidant potency. Generally, within the color change coefficient varies there was no significant differences between all tested

Shear bond strength groups at P < 0.05 and AE (<I — difference clinically not visible) related to the application times (10, 15, and 20 minutes) and the types of antioxidants,
except the Salvadora persica extract at 20 minutes that producing a significantly higher color change, but it is within the clinically acceptable difference
Enamel roughness category (AE between 1 and 3.7). However, the moringa oleifera produces the lower color change value. As the application time of antioxidants
increased gradually from 10 to 20 minutes, the enamel surface roughness decreased significantly at P < 0.05 in all tested groups, with the most

Color stability

pronounced decrease observed in the Moringa oleifera groups. Generally, the lowest surface roughness is produced within 20 minutes of antioxidant
application time. The enhancement of the shear bond strength is directly proportional to the application time intervals for each of the antioxidant types,
at 20 minutes. The shear bond strength values were comparable, with no significant difference between the delayed and the Salvadora group. In
contrast, Moringa oleifera had a significant value, with a significant difference compared to the delayed group. Microscopic analysis revealed that
adhesive failures were predominant in the Bleached, Moringa 10-minute, and Salvadora 10-minute sample groups, with 100% occurrence. In contrast,
longer treatment durations and delayed bonding groups exhibited higher rates of cohesive and mixed failures. Conclusion: The Moringa oleifera and
Salvadora persica antioxidant extracts improved post-bleaching enamel properties with no color change; Moringa oleifera generally showed superior
antioxidant effects. Application times (20 min.) lead to more favorable outcomes in reducing surface roughness and strengthening bond strength.

2025 M.Sc. Thesis @Univ. of Mosul, College of Dentistry. (https://www.uomosul.edu.ig/).
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