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Walnut is a commonmember of the family Juglandaceae. Recently, the evaluation of the phenolic content and antioxidant activity of the
parts of walnut has received increased interest. Many reasons are responsible for teeth discolouration because teeth can absorb in-
gredients from tea, cofee, and food. Stains from these ingredients could stay in the porous enamel layer. Traditional whitening chemicals
have some side efects, the most common of which is tooth sensitivity and mild or moderate gingival irritation. Te aims of this
comparative experimental study were to evaluate the whitening efect of Juglans regia dry husk extract and compare it with that of
traditional prophylactic pumice. Forty human teeth were collected. Amongst these teeth, 20 were permanent, and the other 20 were
primary. Each group was randomly divided into a study group (treated with dry husk extract) and a control group (treated with
traditional pumice). Tooth colour was measured with Easy VitaShade Advanced 4.0, and the readings of lightness, chroma, and hue (a∗
represents the green to red axis and b∗ represents the blue to yellow axis) were documented for each tooth before and after polishing. A
statistical analysis was performed using the Statistical Package for Social Science (version 22; Chicago, Illinois, USA). Data were analysed
using Shapiro–Wilk, Wilcoxon sum rank, andWilcoxon signed rank tests, and the level of signifcance was set to 0.05. A normality test
was conducted using the Shapiro–Wilk test, and it showed that the colour variables were not normally distributed.With regard to tooth
lightness, signifcant diferences were observed in the primary and permanent teeth and Juglans regia exerted a much better whitening
efect than pumice at p< 0.05. Tis study supports the use of Juglans regia dry husk extract in dentistry as a natural product with
a whitening efect. It has utilisation potential in dentistry due to its benefcial properties and highly active components.

1. Introduction

People have many reasons for wanting to make their teeth
white, and the most important one is cosmetic. Many com-
mercial teeth whiteners are present containing synthetic
chemical compounds, and long-term use could result in
negative consequences because of gradual enamel erosion,
which exposes the dentin [1]. For example, hydrogen peroxide
causes gingival irritation and teeth sensitivity, and abuse of this
material may lead to other critical adverse efects [2]. Nu-
merous factors may cause teeth to become discoloured. En-
vironmental variables, such as colours found in food, drinks,
andmedications (e.g., tetracycline), can cause extrinsic staining
[3]. Smoking also contributes to teeth discolouration because
tobacco poisons build up over time. As people age, their teeth

become discoloured due to the buildup of various stains, and
the enamel eventually dissolves to reveal the yellow dentin [4].

Plants have been utilised for medical purposes for several
years, and self-medication using plants has become in-
creasingly popular in recent years [5]. Some of these plants
show potential, and natural materials are much better than
chemical materials from simplicity and safety perspectives
[6, 7]. Juglans regia is a traditional plant that has various
names, including Persian walnut, common walnut, English
walnut, Carpathian walnut, and Madeira nut, in many parts
of the world [8]. Te bark of this tree has been used as
a teeth-cleaning twig due to its positive efects and the good
feedback it has received in the feld of oral health. It can clean
the oral cavity and whiten teeth, which are commonly done
in South Asia, North Africa, and the Middle East, and it can
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prevent the formation of calculus and bad breath. It also has
various regional terms, including derum, dandasa, and
sewak, in diferent populations [5].

2. Materials and Methods

Before conducting this in vitro study (comparative experi-
mental study), the research protocol was approved by the
Scientifc Committee of the Pediatric and Preventative De-
partment of the College of Dentistry, University of Baghdad,
and by the Central Ethical Committee of the College of
Dentistry, University of Baghdad (project number 474322).

2.1. InclusionCriteria. Te inclusion criteria were as follows:
sound permanent premolars extracted for orthodontic
purposes, sound primary incisors, and intact enamel of teeth
with no caries or defects in the buccal surface.

2.2. Exclusion Criteria. Teeth with internal stains, decay,
fuorosis, cracks, and restorations were excluded.

2.3. Sample Size and Sample Grouping. Te sample of the
present study consisted of 20 sound primary incisors
(supplementary materials, Figure 1) and 20 sound human
permanent premolar teeth (supplementary materials, Fig-
ure 2), which were selected based on specifc selection
criteria for orthodontic treatment from the Oral Surgery
Department of the College of Dentistry, Baghdad University,
and some private clinics in Baghdad City by using G power.
Te permanent teeth were divided into two subgroups
randomly by using random team generator (splits a list into
random groups) to guarantee randomisation. Te primary
teeth were divided in the same randomised manner.

2.4.Collectionof Juglans regiaSample. Dry husk was collected
from Al-Sulaymaniyah City in the north of Iraq (supple-
mentary materials, Figure 3), and the sample was stored at
room temperature in darkness for one month. Afterwards,
extraction was performed to obtain active ingredients.

2.5. Extract Preparation. Dry husk (200 g) was ground into
powder (supplementary materials, Figure 4), sieved until no
large particles were present and mixed with 1 L of 70%
ethanol (Applichem Gmbh Olloweg, Darmastdt, Germany)
[9] in an ultrasonic device (RPM of 350; Kunshan Ultra-
sound, Jiangsu, China) at room temperature for 50min.
Materials needed for husk extraction are shown in sup-
plementary materials, Figure 5. Te resultant was inserted
into a vacuum evaporator (Heidolph Instruments GmbH,
Schwabach, Germany) to remove alcohol [10], and the fnal
resultant was 250ml of concentrated, heavy liquid (sup-
plementary materials, Figure 6). Te fnal resultant was
lyophilised for 30min until a paste-like consistency was
obtained (supplementary materials, Figure 7) and placed in
a closed glass container [11]. Te resultant (20 g) was then
used in the experiment in its full concentration in accor-
dance with the results of a pilot study.

2.6. Measurement of Teeth Whiteness. Under standardised
illumination conditions, colour measurement was performed
with a calibrated spectrophotometer (VITA Easyshade®V,Zahnfabrik AG, Switzerland) and data from the L∗A∗B System
(Commission Internationale de l’Eclairage). VitaShadewas used
to obtain accurate readings in the same conditions for all teeth
before and after polishing. Daylight was excluded, and only one
source of light was adopted for a specifc box. Te background
was dark blue (supplementary materials, Figure 8), the teeth
were fxated with artery forceps, and each tooth was in contact
with the device at the measurement time. Tree readings for L,
A, B, C, and H were obtained in the same hour of the day
(supplementary materials, Figure 9). All readings were repeated
three times, averaged and recorded for a statistical analysis [12].

Hue is the quality that distinguishes one family of colour
from another, and chroma is the saturation, intensity, or
strength of a hue. Colour diference (∆E∗ab) is calculated as
a function of a change in luminescence (∆L), with L∗ for
lightness from black (0) to white (100), a∗ from green (−) to
red (+), and b∗ from blue (−) to yellow (+). It is represented
as ∆E [13], and the equation is
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2.7. Polishing Procedure. Te teeth were divided into two
groups. One groupwas polishedwith traditional nonfuoridated
pumice (PD Dental, Vevey, Switzerland), and the other was
polished with J. regia dry husk extract. Te polishing procedure
was performed with the help of an electric handpiece.

Te electric handpiece was set to run at a speed of
8000 rpm, the torque of the device was set to 3.4N-cm in
accordance with the product information sheet [14] and the
time was 10 s [15]. A single rubber cup was used for each
tooth, and the teeth were held by artery forceps for fxation
(supplementary materials, Figure 10). Instruments and
materials needed for polishing procedure are shown in
supplementary materials, Figure 11. Te teeth were washed
with water spray and dried with oil-free air for 10 s at each
step. A 1 cm distance was utilised as a standard for holding
the air water syringe away from the tooth surface. After
polishing, the teeth were stored in distilled water.

3. Results and Discussion

A normality test was applied using the Shapiro–Wilk test, and
it showed that the colour variables (L, A, B, C, andH) were not
normally distributed amongst the groups and teeth at p< 0.05.

In the test on the changes in the colour variables (L,A, B,C,
andH), signifcant diferences in lightness (L) were observed in
the primary and permanent teeth when J. regia dry husk extract
was used. A signifcant diference in the change from green (−)
to red (+), which representsA, was observedwhen prophylactic
pumice was used in the primary teeth, as shown in Table 1.

Te analysis of the colour change in the permanent teeth
revealed a signifcant increase in L in the teeth treated with
J. regia dry husk extract. J. regia dry husk extract showed no
signifcant diferences with prophylactic pumice in other
colour variables, as shown in Table 2.
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4. Discussion

Tooth colour is one of the most important characteristics
that defne our overall facial appearance, and it has a serious
impact on psychological status, especially amongst young
people. Brushing may not be enough, so dental or pro-
fessional polishing may be necessary. Benefts can be ob-
tained from natural, organic plants. Dentists must provide
patients and communities with health education and keep
them updated about the most efective and safe materials.

Research results show a promising future for non-
chemicals because of the many advantages of natural ma-
terials, which may be superior to chemical materials from
economic, safety, and simplicity perspectives.

Techniques for whitening teeth have gained increased
popularity and concern from dental professionals due to the
public’s desire for white, bright teeth. Partial or whole-
coverage restorations are challenging because of the fra-
gility of the gingival margin in children and teenagers, thus
degrading aesthetics.

Te present study was designed to determine the efcacy
of J. regia dry husk extract when used as a whitening material
for teeth. When an electrical handpiece was utilised, the bias
was reduced to the minimal level by controlling the device’s
torque, speed, and time; thus, these variables were the same
for all samples [16]. Te measurement of the amount of
whitening diference was performed with VitaShade, which
is considered an accurate device [17].

Colour has three parameters: hue, value, and chroma.
Hue is the perception of the observer from the colour and
depends on the diferent wavelengths of light beams that
reach the eyes. Value is the achromatic dimension of colour
and indicates its lightness/darkness. Te higher the value is,
the lighter the colour is, and vice versa. Chroma is the in-
tensity of colour. Te greater the chroma is, the richer the
colour is [18].

Te result of the comparison of pumice and J. regia dry
husk extract showed that the latter is superior to the former
from the whitening point of view (supplementary materials,
Figures 13 and 15). Tis result is supported by those of other
previous studies, which reported that the bark of this tree has
a whitening ability [8]. J. regia contains juglone (5-hydroxy-
1,4-napthoquinone), which is a chemical compound found
predominantly in green husk and known as a tooth-
whitening material [19]. Te husk contains steroids and
vitamins amongst other useful compounds, and the bark of
this tree is tough and has been used for mechanical tooth
cleaning due to its tough fbrous texture [20]. A change in
the surface roughness of the enamel afects the lightness and
green-red axis of tooth colour; when the surface is smooth,
the colour is light [21].

Lightness (L) was increased in the primary and per-
manent teeth, but the increase in lightness was higher in the
permanent teeth than in the primary teeth due to the fact
that primary teeth are naturally whiter than permanent teeth
[22]. Te readings of L before the polishing procedure in-
dicated that primary teeth had higher lightness than per-
manent teeth, so the total colour change was greater in
permanent teeth. In addition, primary teeth have thin

enamel, and because diferences in enamel, dentin thickness,
and mineral content already exist between primary and
permanent teeth, the increase in the lightness of the primary
teeth difered from that of the permanent teeth in this study
[23]. Another reason may be related to the type of chosen
teeth; the primary teeth in this work were incisors, whereas
the permanent teeth were premolars. Premolars have a lower
value of lightness compared with incisors [24].

Many explanatory variables, such as age, gender, cofee/
tea consumption, and dental care, considerably afect yel-
lowing (b∗) and brightness (L∗) [25]. A series of research has
introduced J. regia dry husk extract as a polishing material
and revealed additional favourable features, such as whit-
ening and antibacterial efectiveness [26]. For this reason,
a comparison was made with pumice.

Benefts can be obtained from natural plants, and the
many advantages of these plants, such as safety, nontoxicity,
and cost efectiveness, can be explored. Dentists always seek
for the most updated product that will provide good results
to improve the quality of treatment with no toxic or adverse
efects. However, further in vivo studies are needed to de-
termine if natural plants can be used efectively in the oral
cavity and if the teeth and their supporting structures are
negatively afected.

5. Conclusions

J. regia dry husk extract has a promising future in dentistry.
Te extract has a teeth whitening ability, as confrmed by this
study. J. regia has abundant active components that support
its utilisation. Te data provided by this study serve as
a foundation for biomaterial research and could facilitate the
discovery of new clinically active natural product with teeth
whitening efects, low cost, and no harmful efects.

5.1. Limitation of the Study. Further studies are needed to
determine and examine the underlying mechanisms of the
whitening efect of J. regia extract with this concentration
and consistency directly in vivo.
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available from the corresponding author upon request.

Conflicts of Interest

Te authors declare that they have no conficts of interest.

Supplementary Materials

Te supplementary fle contains the pictures of diferent
research steps; it was provided to enhance quality of the
research. (Supplementary Materials)

References

[1] M. Epple, F. Meyer, and J. Enax, “A critical review of modern
concepts for teeth whitening,” Dentistry Journal, vol. 7, no. 3,
p. 79, 2019.

International Journal of Biomaterials 5

https://downloads.hindawi.com/journals/ijbm/2023/1037661.f1.docx


[2] Y. Li and L. Greenwall, “Safety issues of tooth whitening using
peroxide-based materials,” British Dental Journal, vol. 215,
no. 1, pp. 29–34, 2013.

[3] C. M. Carey, “Tooth whitening: what we now know,” Journal
of Evidence-Based Dental Practice, vol. 14, pp. 70–76, 2014.

[4] A. Gasmi Benahmed, A. Gasmi, A. Menzel et al., “A review on
natural teeth whitening,” Journal of Oral Biosciences, vol. 64,
no. 1, pp. 49–58, 2022.

[5] R. Al-Rawi, Y. Bashir, A. Mustafa et al., “Teeth whitening and
antibacterial efects of Juglans regia bark: a preliminary
study,” International Journal of Dentistry, vol. 2021, Article ID
6685437, 9 pages, 2021.

[6] M. W. Al-Shekhli and Z. A. Al-Dhaher, “Evaluation of the
antibacterial activity of nasturtium ofcinale (watercress)
essential oil with calcium hydroxide against Enterococcus
faecalis isolated from root canal (In vitro study),” Journal of
Research in Medical and Dental Science, vol. 9, no. 12, pp. 1–5,
2021.

[7] M.M.Wahba,W.M. Hashesh, and N. H. Abou-Baker, “Using
some natural minerals to remove cadmium from polluted
water,” Baghdad Science Journal, vol. 19, no. 5, p. 1008, 2022.

[8] P. Pollegioni, K. Woeste, F. Chiocchini et al., “Rethinking the
history of common walnut (Juglans regia L.) in Europe: its
origins and human interactions,” PLoS One, vol. 12, no. 3,
2017.

[9] S. H. Ali and Z. J. Jafar, “In vitro cytotoxic efect of annona
squamosa pulp ex-tract as a mouthwash for children on
human normal cell line,” Journal of Baghdad Collage of
Dentistry, vol. 34, no. 1, pp. 60–66, 2022.

[10] A. Ayad Lafta and M. N Hamad, “Isolation of alkaloids from
papaver rhoeas (papaveraceae) wildly grown in Iraq,” Iraqi
Journal of Pharmaceutical Sciences, vol. 30, no. 2, pp. 78–85,
2021.

[11] E. Caballero, C. Soto, and J. Jara, “Termal stability data of
juglone from extracts of walnut (Juglans regia) green husk,
and technologies used to concentrate juglone,” Data in Brief,
vol. 25, Article ID 104081, 2019.

[12] V. K. Sikri, “Color: implications in dentistry,” Journal of
Conservative Dentistry, vol. 13, no. 4, p. 249, 2010.

[13] A. C. Shortall, “How light source and product shade infuence
cure depth for a contemporary composite,” Journal of Oral
Rehabilitation, vol. 32, no. 12, pp. 906–911, 2005.

[14] Johnson Promident, “Homogenous stream airpolishing
technology,” 2023, https://johnsonpromident.com/product-
education.

[15] A. Daneshkazemi, A. Davari, S. Yassaei, and M. H. Yosef,
“Efect of diferent types of enamel conditioners on the bond
strength of orthodontic brackets,” Te Journal of Contem-
porary Dental Practice, vol. 8, no. 1, pp. 36–43, 2007.

[16] B. J. Kenyon, I. Van Zyl, and K. G. Louie, “Comparison of
cavity preparation quality using an electric motor handpiece
and an air turbine dental handpiece,” Te Journal of the
American Dental Association, vol. 136, no. 8, pp. 1101–1105,
2005.

[17] E. Sutil, K. L. Silva, R. M. O. Terra et al., “Efectiveness and
adverse efects of at-home dental bleaching with 37% versus
10% carbamide peroxide: a randomized, blind clinical trial,”
Journal of Esthetic and Restorative Dentistry, vol. 34, no. 2,
pp. 313–321, 2022.

[18] A. Heidari, M. Shahrabi, andM. S. Shahrabi, “Efcacy of three
toothpastes in iron stain removal from primary teeth,” In-
ternational Journal of Clinical Pediatric Dentistry, vol. 12,
no. 1, pp. 10–14, 2019.

[19] T. Ahmad and Y. J. Suzuki, “Juglone in oxidative stress and
cell signaling,” Antioxidants, vol. 8, no. 4, p. 91, 2019.

[20] P. Khattak, T. F. Khalil, S. Bibi et al., “Juglans regia (walnut
tree) bark in dentistry: walnut tree bark in dentistry,” Pakistan
BioMedical Journal, vol. 5, no. 2, pp. 152–156, 2022.

[21] W. F. Vieira-Junior, I. Vieira, G. M. Ambrosano, F. H. Aguiar,
and D. A. Lima, “Correlation between alteration of enamel
roughness and tooth color,” Journal of clinical and experi-
mental dentistry, vol. 10, no. 8, pp. e815–e820, 2018.

[22] J. Kim, R. Paravina, and J. W. Chen, “In vivo evaluation of
color of primary teeth Pediatric Dentistry,” Pediatr Dent,
vol. 29, no. 5, pp. 383–386, 2007.

[23] M. A. De Menezes Oliveira, C. P. Torres, J. M. Gomes-Silva
et al., “Microstructure and mineral composition of dental
enamel of permanent and deciduous teeth,” Microscopy Re-
search and Technique, vol. 73, no. 5, pp. 572–577, 2010.

[24] I. S. Pop-Ciutrila, R. Ghinea, H. A. Colosi, and D. Dudea,
“Dentin translucency and color evaluation in human incisors,
canines, and molars,” Te Journal of Prosthetic Dentistry,
vol. 115, no. 4, pp. 475–481, 2016.

[25] L. L. Odioso, R. D. Gibb, and R. W. Gerlach, “Impact of
demographic, behavioral, and dental care utilization pa-
rameters on tooth color and personal satisfaction,” Com-
pendium of Continuing Education in Dentistry, vol. 29,
pp. S35–S41, 2000.

[26] O. H. Turki and Z. J. Jafar, “Antibacterial activity of Juglans
regia L. Dry husk extract against Streptococcus mutans and
lactobacillus: an in vitro study,” Dental Hypotheses, vol. 14,
no. 1, pp. 29–21, 2023.

6 International Journal of Biomaterials

https://johnsonpromident.com/product-education
https://johnsonpromident.com/product-education



