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ABSTRACT

Objective: Soft liner materials, while beneficial for denture stability, often harbor fungal growth, particularly at
sites where the bond between denture base and the liner weakens, creating favorable conditions for colonization
by C. albicans. Herbal plant extracts offer a novel therapeutic approach due to their antifungal properties,
which are typically safer and associated with fewer side effects compared to conventional antifungal drugs.
This study aims to evaluate the antifungal impact of ethanol and oil extracts of cumin seeds and their impact
on the shear bond strength of soft denture liners. Material and Methods: C. albicans strains were isolated and
identified. Extracts of cumin seeds (ethanol and oil) were prepared and evaluated for their antifungal activity
using microdilution tests. Thirty specimens of soft lining material were prepared for testing shear bond strength
testing using a Universal Instron machine, both with and without cumin extracts incorporation. Results: Both
ethanol and oil extracts of cumin demonstrated inhibition of C. albicans growth. Significant increases in shear
bond strength were observed with ethanol cumin extract in comparison to the control group, whereas the oil
cumin extract did not significantly affect shear bond strength. Conclusion: Oil and ethanol extracts from cumin
seeds exhibit antifungal properties versus C. albicans. While ethanol extract enhances shear bond strength, the
oil extract shows no significant impact on bond strength. These findings highlight the potential of ethanol cumin
extract as a dual-function material for enhancing denture hygiene and mechanical stability.
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RESUMO

Objetivo: Materiais de reembasamento resiliente embora benéficos para a estabilidade de préteses dentdrias,
frequentemente abrigam crescimento ftingico, particularmente em locais onde a ligacdo entre a base da protese
e o reembasador enfraquece, criando condicOes favoraveis para a colonizagio por C. albicans. Extratos de plantas
medicinais oferecem uma abordagem terapéutica inovadora devido as suas propriedades antiftingicas, que geralmente
sdo mais seguras e associadas a menos efeitos colaterais em comparacdo com os medicamentos antifiingicos
convencionais. Este estudo tem como objetivo avaliar o efeito antiftingico dos extratos etandlico e oleoso das
sementes de cominho e seu impacto na resisténcia de unido ao cisalhamento de reembasadores resilientes. Material
e Métodos: Cepas de C. albicans foram isoladas e identificadas. Extratos de sementes de cominho (etandlico
e oleoso) foram preparados e avaliados quanto a sua atividade antifingica utilizando testes de microdiluicéo.
Trinta corpos de prova de material de reembasamento resiliente foram preparados para o teste de resisténcia
de unido ao cisalhamento utilizando uma mdquina Universal Instron, tanto com quanto sem a incorpora¢do dos
extratos de cominho. Resultados: Ambos os extratos de cominho, etandlico e oleoso, demonstraram inibicdo do
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crescimento de C. albicans. Aumentos significativos na resisténcia de unifo ao cisalhamento foram observados
com o extrato etandlico de cominho em comparacdo ao grupo controle, enquanto o extrato oleoso de cominho
néo afetou significativamente a resisténcia de unido. Concluséo: Os extratos oleoso e etandlico das sementes
de cominho apresentam propriedades antifingicas contra C. albicans. Enquanto o extrato etandlico melhora a
resisténcia de unido ao cisalhamento, o extrato oleoso ndo mostra impacto significativo na resisténcia de unido.
Esses achados destacam o potencial do extrato etandlico de cominho como um material de dupla fungéo para
melhorar a higiene das proteses e a estabilidade mecéanica.

PALAVRAS-CHAVE

Antifingico; Extratos de cominho; Cisalhamento; Reembasadores resilientes; Resisténcia.

INTRODUCTION

Soft liner materials take a decisive role in
enhancing the stability, retention, and adaptation
correction of dentures [1,2]. Over time, however,
bonding between the soft lining and denture base
material can weaken and creating an environment
conducive to colonization by C. albicans, a
fungus commonly found in the oral cavity. This
fungal colonization can lead to infections that
are challenging to manage, particularly among
denture wearers [3,4]. Traditional antifungal
treatments, while effective, often come with side
effects, including the development of resistant
strains of fungi. This underscores the importance
of exploring new therapeutic approaches, such as
the use of herbal extracts, which offer a promising
alternative with potentially fewer side effects [5-7].

Cuminhas been recognized for its disinfectant
and antiseptic properties for such applications [8].
Phytochemical analyses reveal that cumin seeds
are rich in active compounds, including flavonoids,
alkaloids, proteins, coumarins, glycosides,
tannins, steroids, and saponins[9]. Additionally,
cumin contains organic acids such as propionic,
citric, tartaric, ascorbic, fumaric, oxalic, malic,
and aspartic acids, all of which contribute to its
antifungal effects[10,11]. Promising available
data have demonstrated that extracts from
cumin seeds exhibit significant antifungal
activity [12,13], particularly against C. albicans
strains [14,15]. This highlights the potential of
cumin as a natural remedy in the management
of fungal infections.

Therefore, the aim of this study was to estimate
the antifungal impact of cumin seed extracts, both
ethanol and oil-based, and to evaluate the shear
bond strength of soft lining materials upon their
incorporation. This research seeks to explore novel
therapeutic avenues that leverage the natural
properties of cumin to mitigate fungal infections
associated with denture wear.

MATERIAL AND METHODS

Isolation and identification of C. albicans

The isolation and identification of C.
albicans were conducted using Gram staining,
microscopic examination, germ tube formation,
and API (Analytic Profile Index) Candida
systems [16,17].

Extraction of cumin seed

Cumin seeds were washed and cleaned then
left to dry at room temperature (25°C). The dried
seeds were then ground using an electric grinder
(Braun, Germany) [18].

Weight of 50 g of cumin seeds were used
for both ethanol and oil extraction, employing
a Soxhlet extractor (Cole-Parmer, USA). For the
ethanol extract, the seeds were covered with
400 ml of 98% ethanol and 100 ml of distilled
water. For the oil extract, 500 ml of n-hexane was
used. The extraction process lasted for 4 hours
per day over four days. The extracts were then
evaporated by use a rotary evaporator (Cole-
Parmer, USA) at 50-60°C under pressure until
completely dry and stored in a dark place until
use [19,20].

Minimal inhibitory concentration (MIC) for
cumin extracts

The microdilution method was applied to
determine the minimal inhibitory concentration
(MIC). Serial dilutions of stock extract solution
were prepared (ranging from 100% to 10%)
in 96-well microtiter plates using Sabouraud
Dextrose Broth (SDB) media (Oxoid, UK) [21,22].

Dimethyl sulfoxide (DMSO) was utilized
as a negative control [23]. C. albicans was
suspended in the media to a cell density of
1.5%x10° cells/ml, equivalent to 0.5 McFarland
standards at a wavelength of 530 nm, measured
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spectrophotometrically. The smallest dilution
that fully inhibited the growth of C. albicanswas
recorded as the MIC [12,22].

Toxicity testing method

The toxicity study done in Ministry of
Industry and Minerals / Corporation for Research
and Industrial Development / Center of Al-Razi for
Research and Medical Diagnostic Kits Production/
Baghdad /Iraq. Twenty laboratory male rabbits
bred followed the guidelines for using and caring
of laboratory animals approved by Ministry of
Industry and Minerals / Corporation for Research
and Industrial Development /Center of Al-Razi for
Research and Medical Diagnostic Kits Production/
Baghdad /Iraq, No0.110/228 in 22/11/2020. The
study requested to study matters that include: the
case of the laboratory animals before examination
and absence of injury or symptoms that interfere
with the study.

Rabbits were divided randomly into five
groups: control, ethanol cumin swab, oil cumin
swab, ethanol cumin ointment, and oil cumin
ointment, with four rabbits in each group
(Figure 1A, B). The test materials were applied
simultaneously for 28 days [24]. For the swab
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method, swabs were immersed in 2 ml of extract
and used to wipe the oral cavity of the rabbits.
For the ointment method, mixed the extract
concentrations with oils ointment (olive oil, cod
liver oil, petroleum oil, lanolin oil) according
to scientific sources [25], 2g of ointment was
applied to a series of swabs and used to wipe
the oral cavity (Figure 2 A, B). Rabbits were
examined daily for clinical signs of toxicity or
pharmacological effects throughout the study.
After the experimental period, the oral cavities
of the rabbits were examined for any redness,
necrosis, swelling, or other signs of irritation [26].

Preparation of heat-cured acrylic specimens

Specimens of heat-cured acrylic(60 specimens)
(Veracril, Colombia) were prepared and the
dimensions were (75 mm length, 5 mm depth
and 25 mm width, including a stopper measuring
3 mm, proportional to ADA (American Dental
Association Specification) [27]. The conventional
methods for flasking, curing, finishing, and
polishing were followed [28]. Two of specimens of
heat-cured were used to create a space measuring
25 mm length, 3 mm depth and 25 mm width[29]
(Figure 2), which was filled with soft lining
material (self-cured).

Figure 1 - (A) The extracts used in toxicity test, (B) Wiping the oral cavity with extract, (C) Oil ointment, (D) Wiping the oral cavity with oils cintment.
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Soft liner specimens preparation

Soft lining material (self-cured, EZ-SOFT)
was mixed corresponding to the instructions of
manufacturers (P/L ratio 1g powder to 1ml liquid)
for the control group. For the experimental
groups, the percentages of cumin extract were
incorporated: 30% for the oil extract and 70%
for the ethanol extract, as ascertain by the
microdilution test results. The cumin extract
proportion were deducted from the liquid volume
of the soft lining to achieve the appropriate
powder-to-liquid ratio. A probe sonication
apparatus (120 W and 60 kHz) was used to
mix the monomer of the liner material with
the cumin extracts for 20 seconds to ensure
homogeneity [30]. The lining material powder
was added and mixed to the dough stage before
filling the space that was created between the
two-heat cured acrylic specimens corresponding
to the instructions of manufacturers.

Testing of shear bond strengh

Shear bond strength was tested by use a
Universal Instron machine (Model 1195) with
a load of (100 kg) at a speed of (0.5 mm/min).
The maximum load was applied to specimens
untill fracture and determined the shear bond
strength, following American Society for Testing
and Materials specifications [31].

Figure 2 - Dimensions of the specimen for shear bond test.

Table | - MIC of cumin oil extracts

The impact of cumin seed extracts with antifungal properties on
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Bond strength = g (N/ mm?> ) D

Where F is the maximum load, and A is the
cross-sectional area.

Scanning electron microscopy (SEM)

The morphological changes on randomly
selected specimens surface were examined by
use SEM (scanning electron microscope) [32].
Specimens were mounted on the SEM stage
and analyzed, with photomicrographs taken at
various magnifications. Analysis of elements of
the specimens was conducted by using Energy
dispersive spectroscopy (EDS) [33].

RESULTS

Minimal inhibitory concentration (MIC)

The microdilution test determined the MIC
(mininal inhibitory concentration) as the minimal
concentration that inhibited all the yeast cells.
The MIC for cumin oil was found to be 10%
(MFC10), while the MIC for cumin ethanol
was 60% (MFC60). These concentrations were
incorporated into the lining material [12,21].
Detailed results are presented in Tables I and II.

Toxicity test

The oral administration of cumin seed oil
extract to rabbits did not cause any necrosis,
unusual signs, or redness in the oral cavity.
Furthermore, there were no observable changes
in behavior, general health, weight, or appetite
of the rabbits throughout the 28-day study period
(Figure 3).

Oral cavities of the rabbits were examined
for any signs of irritation based on Effraim et al.
(2003) [26].

1 - + + + +
2 - + + + +
3 - + + + +
4 - + + + +

+ + + + + +
+ + + + + +
+ + + + + +
+ + + + + +

(+) represent no growth for C. albicans; (-) represent the growth of C. albicans[21,22]. *The MIC for cumin oil was 10% (MFC10). (1,2,3,4) number

of C albicans samples.

4
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Shear bond strength test (N/mm?)

Table III shows mean value, standard
deviation (SD), minimum, and maximum values
of shear bond strength for each group. The
highest mean value for shear bond strength was
observed in the cumin ethanol group, while the
control group had the lowest value.

Figure 3 - Examination of the oral cavity of the animals.
Table Il - MIC of cumin ethanolic extracts

1
2 - - - - -
3

4 - - - - -

The impact of cumin seed extracts with antifungal properties on
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A one-way ANOVA test showed significant
differences in shear bond strength among groups
(F = 217.433, p = 0.001). Table IV shows
significant differences in pairwise comparisons
between groups, except between control and
cumin oil groups, which showed non-significant
difference.

- + + + + +
- + + + + +
- + + + + +
- + + + + +

(+) represent no growth for C. albicans; (-) represent the growth of C. albicans [21,22].

*The MIC for cumin ethanolic extracts was 60% (MFC60).
(1,2,3,4) number of C. albicans samples.

Table 111 - Descriptive values of shear bond strength* for all groups

cumin Oil 10 0.126 + 0.023
cumin Ethanol 10 0.347 + 0.076
Control 10 0.127 + 0.022

0.099 0.155
0.284 0.474 F = 217.433, Sig. 0.001
0.104 0.159

-Cumin Oil 10%, Cumin Ethanol 60%. *Shear bond strength were tested following American Society for Testing and Materials specifications

(ASTM D-638m, 1986 [31)).
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Figure 4 - SEM photomicrographs of denture lining material incorporated with cumin 1000x magnification A- pure soft denture liner B - 10%
cumin oil, C - 60% cumin ethanol. Surface were examined by use SEM (scanning electron microscope) [32].

Table IV - Post-hoc Pairwise Comparison for Shear Bond Strength

Control - cumin Oil 0.010 1.000 (NS)
Control - cumin Ethanol 0.025 0.00003 (S)
cumin Ethanol - cumin Qil 0.025 0.00003 (S)

*Post-hoc Games-Howell test. Data were analyzed by SPSS V 0.25
(Statistical Package for Social Science) computer software.

Scanning electron microscopy (SEM) and
energy dispersive spectroscopy (EDS)

Analysis of SEM (Figure 4) showed that
the pure soft denture liner exhibited a regular
surface morphology at 1000x magnification
(Figure 4-A). In contrast, specimens incorporated
with 10% cumin oil (Figure 4-B) and 60%
cumin ethanol (Figure 4-C) displayed slight
irregularities and porosity.

Energy dispersive spectroscopy (EDS) utilized
to analyze the composition of denture lining
specimens. Figure 5 A shows the composition of
the lining material without extracts (C, H, O).
Figure 5 B shows the composition with cumin
oil (Na, Si, Ir, Cu, Co, Mg, Ni, Zn, C, H, O), and
Figure 5 C shows the composition with cumin
ethanol (C, O, H, Si, Na, Cu).

DISCUSSION

The use of soft liner materials serves
to cushion and distribute stress on denture
bases and supporting tissues [34]. Over time,
however, these materials can become irregular
and rough, potentially causing trauma to soft
tissues and creating favorable conditions for
Candida colonization, thus increasing the risk of
denture stomatitis [35]. Various attempts have
been made to reduce denture roughness [36],
and prevent adherence of C. albicans such as
nano additives[37,38], however some of these
additives had no effect on its adherence [39], so
incorporating medicinal plant extracts into soft
lining materials as an antifungal approach is one
such strategy [12].

cumin seed oil extract demonstrated antifungal
effects against C. albicansat a concentration of 10%.
This effect is attributed to compounds such as cumin
p-pinene, aldehyde and p-cymene, which inhibit
the growth of Candida species [40]. Carvacrol and
p-cymene are also noted as the major components
with antifungal properties against fungal species
[20,41]. These findings were in agreement with
previous studies by Mehdipour et al. (2019) [12],
which reported strong inhibition of C. albicans

6
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Figure 5 - Energy dispersive spectroscopy analysis for: (A) pure soft denture liner, (B) cumin oil, (C) cumin ethanol [33].

growth by cumin seed oil, as well as with Arici et al.
(2005) [20], and Jabbar (2013) [40], who
demonstrated the antifungal effects of cumin oil
against various fungal species including C. albicans,
Cryptococcus, and Aspergillus flavus.

Similarly, ethanol extracts of cumin seeds
showed antifungal activity with an MIC of 60%,
indicating that chemical components present
in ethanol extracts also possess antifungal
properties. Active components such as thymol and
carvacrol in ethanol cumin extract are responsible
for inhibiting C. albicans activity [15,42,43].
These results are aligned with studies [18] that
have documented the antifungal action of ethanol
extracts versus C. albicans.

To assess the safety of cumin extracts for
oral use, toxicity tests were conducted on rabbits.
These tests, which evaluated the effects of cumin
extracts incorporated into lining materials for oral
tissues, revealed no toxic effects after a 28-day
study period. This finding corroborates previous
studies [23,43] that found no adverse effects
from cumin seed oil extracts when tested orally
on rats for similar durations.

Shear bond strength remains a critical measure
for evaluating the durability of bonds between lining

Braz Dent Sci 2025 July/Sept;28 (3): e4742

materials and acrylic denture bases. Our results may
indicate that cumin ethanol extracts significantly
increased bond strength in comparison to the
control group. This improvement can be assign to
factors such as the uniform distribution of cumin
extracts within the lining material [44], as observed
in SEM (scanning electron microscope) images
(Figure 4 A, B, and C). Higher concentrations
of cumin extract may also reduce the plasticizer
content in the lining material, thereby increasing
resin hardness [45]. Conversely, cumin oil extracts
did not significantly affect bond strength in
comparison to the control group. This outcome
may be due to the short 24-hour storage period in
distilled water used in our study, which may not
have allowed sufficient time for the oil to leach out
and form a protective layer, potentially minimizing
bond strength [46]. Additionally, the flowability
of the lining material used in our study could
have influenced bond strength, facilitating better
adaptation to the bonding surfaces of heat-cured
acrylic resin denture bases [28,47].

To the best knowledge, this study is the first
study to investigate the incorporation of ethanol
and/or oil cumin extracts into lining materials,
making direct comparisons with previous studies
challenging.
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This study had several limitations. First of
them, the research was conducted in vitro, and
the results may not fully replicate the conditions
within the human oral cavity. Additionally, the
long-term effects of incorporating cumin extracts
into soft lining materials were not evaluated.
The study also did not explore the potential
interactions between cumin extracts and other
components of the oral environment, such as
saliva and dietary substances. Furthermore, the
sample size for the toxicity test was relatively
small, which may limit the generalizability of
the findings. Future studies should address these
limitations by conducting in vivo experiments,
assessing long-term effects, and using larger
sample sizes to validate the results.

CONCLUSION

Both oil and ethanol cumin seeds extracts
demonstrated antifungal action against C. albicans.
The incorporation of ethanol cumin extracts
significantly improved the shear bond strength of
the soft liner material, while the oil cumin extract
had non-significant impact on bond strength.

Author’s Contributions

ANAN, AALR, ASA: Conceptualization.
ANAN, ASA: Data Curation. ANAN, ASA:
Formal Analysis. ANAN: Funding Acquisition.
ANAN, ASA: Investigation. ANAN, AALR, ASA:
Methodology. AALR: Project Administration.
ANAN, AALR, ASA: Resources. ANAN, ASA:
Software. AALR: Supervision. ANAN, AALR,
ASA: Validation. ASA: Visualization. AALR:
Writing — Original Draft Preparation. AALR:
Writing — Review & Editing.

Conflict of Interest

No conflicts of interest declared concerning
the publication of this article.
Funding

The authors declare that no financial support
was received.

Regulatory Statement

This study was conducted in consistent with
all the provisions of the Ethical Commission of

The impact of cumin seed extracts with antifungal properties on
Candida albicans and adhesion resistance in soft denture liners

Ministry of Industry and Minerals / Corporation
for Research and Industrial Development / Center
of Al-Razi for Research and Medical Diagnostic
Kits Production/Baghdad /Iraq, under letter
number No.110/228 in 22/11/2020.

REFERENCES

1. Pisani MX, Malheiros-Segundo AL, Balbino KL, Souza RF, Paranhos
HFO, Silva CHL. Oral health related quality of life of edentulous
patients after denture relining with a silicone-based soft liner.
Gerodontology. 2012;29(2):e474-80. http://doi.org/10.1111/
j.1741-2358.2011.00503 x. PMid:21696442.

2. Araljo CU, Basting RT. In situ evaluation of surface roughness
and micromorphology of temporary soft denture liner materials
at different time intervals. Gerodontology. 2018;35(1):38-44.
http://doi.org/10.1111/ger.12314. PMid:29205473.

3. Tugut F, Akin H, Mutaf B, Akin GE, Ozdemir AK. Strength of
the bond between a silicone lining material and denture resin
after Er: YAG laser treatments with different pulse durations
and levels of energy. Lasers Med Sci. 2012;27(2):281-5.
http://doi.org/10.1007/s10103-010-0862-1. PMid:21153674.

4. Bulad K, Taylor RL, Verran J, McCord JF. Colonization and
penetration of denture soft lining materials by Candida albicans.
Dent Mater. 2004;20(2):167-75. http://doi.org/10.1016/S0109-
5641(03)00088-5. PMid:14706800.

5. Rodino S, Butu M, Petrache P, Butu A, Cornea CP. Antifungal
activity of four plants against Alternaria alternata. Sci Bull Ser
F Biotechnol. 2014;18:60-5.

6. Gleiznys A, Zdanaviciene E, Zilinskas J. Candida albicans
importance to denture wearers. A literature review. Stomatologija.
2015;17(2):54-66. PMid:26879270.

7. Abdul Nour A, Rashid A. Evaluating the effect of artemisia
aerial parts extracts on Candida albicans growth and shear

bond strength of soft denture liner. Journal of Techniques.
2021;3(2):86-95. http://doi.org/10.51173/jtv3i2.321.

8. El-Said AHM, Goder E-H. Antifungal activities of Cuminum
cyminum and Pimpinella anisum essential oils. Int J Curr Microbiol
Appl Sci. 2014;3(3):937-44.

9. Ramya S, Loganathan T, Chandran M, Priyanka R, Kavipriya K,
Pushpalatha GGL, et al. Phytochemical Screening, GCMS,
FTIR profile of Bioactive Natural Products in the methanolic
extracts of Cuminum cyminum seeds and oil. J Drug Deliv
Ther. 2022;12(2-S):110-8. http://doi.org/10.22270/jddt.
v12i2-S.5280.

10.  Al-Hashemi FHY. Chromatographic separation and identification
of some volatile oils, organic acids and phenols from the seeds
of Cuminum cyminum growing in Irag. Int J Res Rev Appl Sci.
2014;19(1):1.

1. Shaheen HM, Smlkb B, Nyemb JN, Abdou JP, George J, Patil VR, et al.
Ethnomedicinal uses, phytochemical, pharmacological and
pharmacokinetics properties of Cumin (Cuminum cyminum).
J Phytopharmacol. 2023;12(5):315-25. http://doi.org/10.31254/
phyto.2023.12507.

12. Mehdipour M, Gholizadeh N, Sadrzadeh-Afshar M-S,
Hematpoor N, Kalaee P, Hakemi Vala M, et al. In vitro
comparison of the efficacy of cumin extract and fluconazole
against candida strains. J Indian Dent Assoc. 2019;31(2):98-108.
http://doi.org/10.30699/idai.31.2.98.

13, Patil S, Maknikar P, Wankhade S, Ukesh C, Rai M. Antifungal effect
of cumin essential oil alone and in combination with antifungal
drugs. Nusantara Bioscience. 2015;7(1):55-9.

Braz Dent Sci 2025 July/Sept;28 (3): e4742


https://doi.org/10.1111/j.1741-2358.2011.00503.x
https://doi.org/10.1111/j.1741-2358.2011.00503.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21696442&dopt=Abstract
https://doi.org/10.1111/ger.12314
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29205473&dopt=Abstract
https://doi.org/10.1007/s10103-010-0862-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21153674&dopt=Abstract
https://doi.org/10.1016/S0109-5641(03)00088-5
https://doi.org/10.1016/S0109-5641(03)00088-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14706800&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26879270&dopt=Abstract
https://doi.org/10.51173/jt.v3i2.321
https://doi.org/10.22270/jddt.v12i2-S.5280
https://doi.org/10.22270/jddt.v12i2-S.5280
https://doi.org/10.31254/phyto.2023.12507
https://doi.org/10.31254/phyto.2023.12507
https://doi.org/10.30699/jidai.31.2.98

Abdul Nour AN et al.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Jirovetz L, Buchbauer G, Stoyanova AS, Georgiev EV, Damianova
ST. Composition, quality control and antimicrobial activity of
the essential oil of cumin (Cuminum cyminum L.) seeds from
Bulgaria that had been stored for up to 36 years. Int J Food
Sci Technol. 2005;40(3):305-10. http://doi.org/10.1111/}.1365-
2621.2004.00915 x.

Abdul Nour AN, Rashid AAL. Effect of cumin seeds extracts on
the sensitivity of Candida albicans. Journal of Oral & Dental
Research. 2021,8(1):8-15. http://doi.org/10.12816/0060725.

Abdollahzadeh SH, Mashouf RY, Mortazavi H, Moghaddam MH,
Roozbahani N, Vahedi M. Antibacterial and antifungal activities
of Punica granatum peel extracts against oral pathogens. Journal
of Dentistry. 2011;8(1):1-6. PMid:21998800.

Bertolini M, Costa RC, Bardo VAR, Villar CC, Retamal-Valdes B,
Feres M, et al. Oral microorganisms and biofilms: new insights to
defeat the main etiologic factor of oral diseases. Microorganisms.
2022,10(12):2413. http://doi.org/10.3390/microorganisms10122413.
PMid:36557666.

Benlafya K, Karrouchi K, Charkaoui Y, El Karbane M,
Ramli Y. Antimicrobial activity of aqueous, ethanolic, methanolic,
cyclohexanic extracts and essential oil of Nigella sativa seeds.
J Chem Pharm Res. 2014;6(8):9-11.

Salman BN, Sallah S, Abdi F, Salahi S, Rostamizadeh K,
Shabestari SB. The comparison of antimicrobial effect of Nigella
sativa nanoparticle and chlorhexidine emulsion on the most
common dental cariogenicic bacteria. Med J Islam Repub Iran.
2021;35:149. PMid:35321369.

Arici M, Sagdic O, Gecgel U. Antibacterial effect of Turkish black
cumin (Nigella sativa L.) oils. Grasas Aceites. 2005;56(4):259-62.
http://doi.org/10.3989/gya.2005.v56.i4.90.

Pfaller M, Chaturvedi V, Espinel-Ingroff A, Ghannoum M,
Gosey LL, Odds FC. Reference method for broth dilution
antifungal susceptibility testing of yeasts: approved
standard-second edition. Clin Lab Stand Inst. 2008;22(15):1-51.
CLSI document M27-A2.

Johann S, Soldi C, Lyon JP, Pizzolatti MG, Resende MA. Antifungal
activity of the amyrin derivatives and in vitro inhibition of
Candida albicans adhesion to human epithelial cells. Lett Appl
Microbiol. 2007;45(2):148-53. http://doi.org/10.1111/j.1472-
765X.2007.02162 x. PMid:17651210.

Allahghadri T, Rasooli |, Owlia P, Nadooshan MJ, Ghazanfari T,
Taghizadeh M, et al. Antimicrobial property, antioxidant capacity,
and cytotoxicity of essential oil from cumin produced in Iran.
J Food Sci. 2010;75(2):H54-61. http://doi.org/10.1111/}.1750-
3841.2009.01467.x. PMid:20492235.

Afzan A, Abdullah NR, Halim SZ, Rashid BA, Semail RHR,
Abdullah N, et al. Repeated dose 28-days oral toxicity study
of Carica papaya L. leaf extract in Sprague Dawley rats.
Molecules. 2012;17(4):4326-42. http://doi.org/10.3390/
molecules17044326. PMid:22491681.

Pharmacopeia US. Topical and transdermal drug products:
product quality tests. United States Pharmacop. 2013;35:3-6.

Effraim K, Jacks T, Sadipo O. Histopathological studies on the
toxicity of Ocimum gratissimumleave extract on some organs
of rabbit. Afr J Biomed Res. 2003;6(1):21-5.

American Dental Association. Guide to dental materials and
devicies. Chicago: ADA; 1999. 32 p.

Nallaswamy D. Textbook of prosthodontics. London: JP Medical
Ltd; 2017.

Yasser AD, Fatah NA. The effect of addition of zirconium nano
particles on antifungal activity and some properties of soft

denture lining material. Journal of Baghdad College of Dentistry.
2017;29(4):27-33. http://doi.org/10.12816/0042988.

The impact of cumin seed extracts with antifungal properties on

30

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43

44,

45.

Candida albicans and adhesion resistance in soft denture liners

. Ergun G, Ataol AS, Sahin Z, Sara¢c N, Baygar T, Ugur A.
Antibiofilm evaluation of two different denture liners
incorporated with zirconium oxide nanoparticles. Cumhuriyet
Dental Journal. 2022;25(1):9-19. http://doi.org/10.7126/
cumudj.970931.

American Society for Testing and Materials [Internet]. ASTM
D638-14: standard test method for tensile properties of
plastics. West Conshohocken: ASTM International; 1986
[cited 2025 Mar 28]. Available from: https://share.google/
BITKHQ6zcOfUOrhk9.

Al Taweel SM, Al-Otaibi HN, Labban N, AlFouzan A, Shehri HA. Soft
denture liner adhesion to conventional and CAD/CAM processed
poly (methyl methacrylate) acrylic denture resins-an in-vitro
study. Materials. 2021;14(21):6614. http://doi.org/10.3390/
mal14216614. PMid:34772140.

Radhia NS, Kareemb NE, Al-Khafaji ZS, Sahig NM, Falah MW.
Investigation biological and mechanical characteristics of hybrid
PMMA composite materials as prosthesis complete denture.
Egypt J Chem. 2022;65(10):681-8.

Hatamleh MM, Maryan CJ, Silikas N, Watts DC. Effect of net
fiber reinforcement surface treatment on soft denture liner
retention and longevity. J Prosthodont. 2010;19(4):258-62.
PMid:20210862.

Walls AWG, McCabe JF. Applied dental materials. Hoboken:
Wiley-Blackwell; 2013.

Yaseen IN, Kassoob AH. The effects of polishing techniques
on surface roughness of de-flex denture base. J Techniques.
2022,4(3).

Azmy E, Alkholy MR, Helal MA. Microbiological evaluation for
antifungal activity of some metal oxides nanofillers incorporated
into cold cured soft lining materials: clinical based study. Braz
Dent Sci. 2022,25(1):e2921. http://doi.org/10.4322/bds.2022.
e2921.

Bessa ERL, Muniz AB, Ramos LP, Oliveira LD. Antifungal effect
of Quillaja saponaria plant extract on biofilms of five Candida
species of dental interest. Braz Dent Sci. 2024,27(3):e4233.
http://doi.org/10.4322/bds.2024.4233.

Fardiaz D, Irnawati D, Nuryono N. The effect of ZnO nanoparticles
addition to PMMA on surface contact angle and adhesion
of Candida albicans. Braz Dent Sci. 2024;27(2):e4201.
http://doi.org/10.4322/bds.2024.e4201.

Jabbar RAA. Chemical analysis and antimicrobial activity
of Cumin seeds extracted oil against some bacterial and
fungal isolates. University of Thi-Qar Journal of Science.
2013;3(4):65-84.

Ali BH, Blunden G. Pharmacological and toxicological
properties of Nigella sativa. Phytother Res. 2003;17(4):299-305.
http://doi.org/10.1002/ptr.1309. PMid:12722128.

Randhawa MA, Al-Ali A, Alkhawajah AA, Shaikh NA. Oral and
intraperitoneal LD50 of thymoguinone, an active principle of
Nigella sativa, in mice and rats. J Ayub Med Coll Abbottabad.
2008;20(2):25-7. PMid:19385451.

Darmawan W, Farida R, Redjeki S. The effect of nigella sativa
(Black cumin) seed extract on candida albicans viability. Int J
App Pharm. 2019;11:88-91. http://doi.org/10.22159/ijap.2019.
v11s1.199.

Aref NS. An In vitro assessment of surface roughness, tensile bond
strength and antifungal activity of grape seed extract-modified
soft liner. J Contemp Dent Pract. 2020;21(4):353-8.
http://doi.org/10.5005/jp-journals-10024-2810. PMid:32584268.

Srivatstava A, Ginjupalli K, Perampalli NU, Bhat N, Ballal M. Evaluation
of the properties of a tissue conditioner containing origanum oil
as an antifungal additive. J Prosthet Dent. 2013;110(4):313-9.
http://doi.org/10.1016/50022-3913(13)60381-9. PMid:24079567.

Braz Dent Sci 2025 July/Sept;28 (3): e4742

9


https://doi.org/10.1111/j.1365-2621.2004.00915.x
https://doi.org/10.1111/j.1365-2621.2004.00915.x
https://doi.org/10.12816/0060725
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21998800&dopt=Abstract
https://doi.org/10.3390/microorganisms10122413
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36557666&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36557666&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35321369&dopt=Abstract
https://doi.org/10.3989/gya.2005.v56.i4.90
https://doi.org/10.1111/j.1472-765X.2007.02162.x
https://doi.org/10.1111/j.1472-765X.2007.02162.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17651210&dopt=Abstract
https://doi.org/10.1111/j.1750-3841.2009.01467.x
https://doi.org/10.1111/j.1750-3841.2009.01467.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20492235&dopt=Abstract
https://doi.org/10.3390/molecules17044326
https://doi.org/10.3390/molecules17044326
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22491681&dopt=Abstract
https://doi.org/10.12816/0042988
http://doi.org/10.7126/cumudj.970931
http://doi.org/10.7126/cumudj.970931
https://share.google/BlTKHQ6zc0fUOrhk9
https://share.google/BlTKHQ6zc0fUOrhk9
https://doi.org/10.3390/ma14216614
https://doi.org/10.3390/ma14216614
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34772140&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20210862&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20210862&dopt=Abstract
https://doi.org/10.4322/bds.2022.e2921
https://doi.org/10.4322/bds.2022.e2921
https://doi.org/10.4322/bds.2024.e4233
https://doi.org/10.4322/bds.2024.e4201
https://doi.org/10.1002/ptr.1309
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12722128&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19385451&dopt=Abstract
https://doi.org/10.22159/ijap.2019.v11s1.199
https://doi.org/10.22159/ijap.2019.v11s1.199
https://doi.org/10.5005/jp-journals-10024-2810
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32584268&dopt=Abstract
https://doi.org/10.1016/S0022-3913(13)60381-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24079567&dopt=Abstract

Abdul Nour AN et al.

46. Lima E, Moura JS, Del Bel Cury AA, Garcia R, Cury JA. Effect
of enzymatic and NaOCI treatments on acrylic roughness and
on biofilm accumulation. J Oral Rehabil. 2006;33(5):356-62.
http://doi.org/10.1111/}.1365-2842.2005.01564.x. PMid:16629894.

The impact of Cumin seed extracts with antifungal properties on
Candida albicans and adhesion resistance in soft denture liners

47, Alamen BM, Naji GA-H. The effect of adding coconut oil on
candida albicans activity and shear bond strength of acrylic
based denture soft lining material. J Res Med Dent Sci.
2018;6(5):310-8.

10

Braz Dent Sci 2025 July/Sept; 28 (3): e4742


https://doi.org/10.1111/j.1365-2842.2005.01564.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16629894&dopt=Abstract

