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ABSTRACT
Background many studies have shown that treatment with antifungal drugs is unsuccessful due to the development of resistant species. Other studies found that ethanol
and oil extracts of Cumin seeds have antifungal activity against Candida albicans species. Objectives of this study were to evaluate the effect of different concentrations of
Cumin seeds (oil and ethanol extracts) on the sensitivity of Candida albicans species.
Materials and Methods Candida albicans were isolated from patients, sub-cultured,
incubated, and tested. Ethanol and oil extracts of Cumin seeds were prepared with soxholate extractor, evaporated by rotary evaporator then kept in a dark place until used.
Results All the dilutions of oil extracts caused inhibition in the growth of Candida albicans with an inhibition zone in Sabouraud Dextrose Agar Media (SDA) except the (0.75
and 1.5%). There were significant differences between all dilutions (p ≤ 0.05) except
between (25% and 50%) and (50% and Nystatin), also all dilutions of ethanol extracts
showed inhibition zone in the SDA media except (25%) and there were significant differences (p≤ 0.05) between all dilutions except between (50% and 75%), (75% and
100%) and (100% and Nystatin). Conclusions Both extracts affect the sensitivity of
Candida albicans. Oil extracts of Cumin seeds were more active than ethanol extracts
and control positive Nystatin.

Keywords: Cumin Seeds Oil extracts; Cumin Seeds Ethanol extracts;
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Introduction
Candida albicans present in the oral cavity of 3-48 % of healthy peoples, it’s an
important and command oral fungal pathogen which considered the common micro-organism that caused fungal infection
(Ferrari et al, 2005, Sroisiri and Boonyanit,
2010). It has the ability to colonization,
proliferation, and adherent on oral tissue
leading to form complex biofilm struc-

ture that caused Trauma to the oral cavity
(Hoshing et al, 2011; Emami et al, 2008;
Young et al, 2009). Studies have appeared
that treatment with antifungal drugs unsuccessful due to the development of resistant species (Zhang et al, 2020; de Oliveira Mima et al, 2011; Mima et al, 2012).
This will lead to the use of systemic antifungal drugs, but systemic antifungal
drugs have limitations in terms of toxicity
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and drug interactions and more expensive
(Farah et al, 2010; Silva et al, 2012). This
makes it necessary to seek a new therapeutic approach using herbal extracts that
have anti-fungal agents against Candida
Albicans. (Petrović et al, 2014; Gleiznys
et al, 2015; Rodino et al, 2014; Ismael
and Abdul Latif 2019). Medical plants, now
play a vital role, because they are considered safer and with few side effects in recommended dosage (Anibal et al, 2010; AlNema, 2014). Many studies appeared that
the ethanol and oil extracts of Cumin seeds
had antifungal activity against Candida albicans species (Kamble, 2015; PATIL et al,
2015). Thymoquinone and carvacrol are
considered as anti-candidal agents against
Candida albicans in both extracts (İşcan et
al, 2016, Al Jabre et al, 2003; Darmawan
et al, 2019; Randhawa et al, 2010). The
objective of this study was to evaluate the
effect of different concentrations of Cumin seeds (oil and ethanol extracts) on the
sensitivity of Candida albicans species.
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Figure (1): A- Microscopic examination B- MCF densitometer C- (1) effect
of DMSO on Candida species. (2) Effect of extracts on Candida species.

Collection and extraction of the seeds
In the present study, Cumin seeds were
bought from special local herbals market
in Baghdad, washed, and left to dry at
room temperature (35°C) without exposure to sunlight, ground electrically with
the electrical grind (Brown, Germany). The
extraction method of the seeds was done
in the Ministry of Science and Technology/
Pollutant Treatment Center, 50g for both
oil and ethanol extracts were prepared in
soxholate extractor (Cole-Parmer, USA),
500 ml of n-hexane used for oil extract,
and (400 ml) of ethanol 98% and (100 ml)
distilled water used for ethanol extract for
Materials and Methods
(4h/4 days). Then the plant extracts were
Isolation and examination of Candida evaporated by a rotary evaporator (Colealbicans
Parmer, USA) under low pressure at temSpecies of Candida were isolated from pa- perate (50 - 60°C). The residue was put in
tients suffering from denture stomatitis in a sterile Petri dish and placed in an oven at
Baghdad Medical City labs, the procedure 25°C to dried it completely.
for taking the species was done by using
a sterile cotton swab and gently rub the In vitro anti-candidal sensitivity
swab over the intraoral lesions, subcul- testing
tured on Sabouraud Dextrose Agar Media Disc diffusion method (agar diffusion
SDA (OXOID, UK) and incubated at 37°C method) was used to test anti-candida
for 48 h. This is followed by microscopic sensitivity (Wayne, 2009). The appropriexamination, grams stain, germ tube for- ate concentration of Candida Albicans
mation, and API Candida systems were suspension (correct turbidity) was predone for identification of Candida albicans pared in a tube that equal to 0.5 McFar(Ponka and Baddar, 2014, Abdulwahhab land using McFarland densitometer Figure:
and Jassim, 2018). Figure: 1(A).
1 (B). Sterile petri dish (8 cm diameter)
with SDA media(20ml), the media surface
was stretched, wells with 5mm diameter
made on media and filled with different
concentrations of the extracts about 50 µl
in each well, Nystatin (44μg/mL) (Khoram
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et al, 2019)was used as control positive Inhibition Zone was recorded by 50%
and DMSO ( Dimethyl Silfono Oxide) was
used as control negative. Four dilutions for Table (1): Description of the study
ethanol extracts of Cumin seeds (100, 75, sample.
50, 25)% and nine dilutions for oil extract
of Cumin seeds (100, 75, 50, 25, 12. 5, 6,
3, 1.5, 0.75) % were prepared using dilution law C1V1=C2V2 (100% prepared by
dissolving 10g of crud extract in 100 ml of
DMSO, while 75% prepared by dissolving
7.5g, in 100 ml, 50% prepared by dissolving 5g in 100ml and the other percentage
calculated on the same manner) (Al-Saraf
et al, 2016). After wells filled with dilutions, they left for 10 min before incubation to allow the extracted material to be
diffusion into agar media, after that incubated at 37°C for 48h. After 48hrs Figure:
1(C) the inhibition zone was measured in
millimeters using a measuring ruler (PATIL et al, 2015). The experiments were accomplished ten replicate and the average
was reported.
Statistical Analysis
Data were analyzed using SPSS Ver. 25 for
Windows. Descriptive statistics (frequencies, mean ± standard deviation and with
tables and graphs) and inferential statistics (Pairwise Post-hoc Bonferroni test and
Kendal Wall›s test) were used. P ≤0.05
considered statistically significant
Results
The total sample for oil extracts of Cumin
seeds was 70 and each group consists of
10 frequencies (n = 10). According to Table (1), the Mean Inhibition Zone (MIZ) ±
Stander Deviation (SD) in oil extracts for
100% (34.5 ± 2.415) and 75% (26.10 ±
1.663) were greater than control positive
Nystatin (23.8 ± 0.632) while in ethanol
extracts the MIZ ± SD of Nystatin were
greater than all dilutions. The minimum
mean value of Inhibition Zone in oil extracts was recorded by 3%, while for ethanol extracts the minimum mean value of

Inhibition zone positively correlated with
the dilutions of Oil Extract of Cumin seeds
which means that inhibition zone increased
with increasing the concentration (r 0.834,
p 0.001), Figure (2).

Figure (2): Correlation of inhibition
zones with concentrations of oil extract of cumin seeds.
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Post-hoc pairwise comparison for oil extracts indicated that there were significant
differences (p≤0.05) between all dilutions
with Nystatin (control positive) except between (25 and 50) and (50 and Nystatin)
there were no significant (p>0.05), as
shown in Table 2.
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Also in ethanol extracts, all the dilutions
had significant differences (p≤0.05) except between (50 and 75%), (75 and
100%), and (100 and Nystatin %) were no
significant (p >0.05), as shown in Table 3.

Table (3): Pairwise comparison of
Table (2): Pairwise comparison of oil ethanol extract of cumin seeds in difextract of cumin seeds in different ferent concentrations with nystatin
concentrations with nystatin inhibi- inhibition zone.
tion zone.

Discussion
Studies found that antifungal drugs can result in resistance of Candida Albicans species (Mima et al, 2012; de Oliveira Mima et
al, 2011; Zhang et al, 2020). This makes
it necessary to seek new therapeutic approaches using herbal extracts that have
anti-fungal properties against Candida albicans. (Rodino et al, 2014, Petrović et al,
2014; Gleiznys et al, 2015; Ismael and
Abdul Latif, 2019). Some studies showed
that oil extracts of Cumin seeds have antiCandida Albicans activity (Kamble, 2015;
PATIL et al, 2015). In the present study,
the antifungal effect of Cumin seeds was
analyzed and observed that Candida Albicans species were reduced when the concentration increased (inhibition zone was
increased when the dilution of extracts
decrease) because the concentration of
the active component in the extracts increased when the concentration increased.
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The study demonstrated that oil extract of
cumin seeds have a noticeable anti-fungal
effect against Candida Albicans especially
in (100 and 75%) because they were more
effective than Nystatin MIZ. This concurs
with the results of (Kamble, 2015), who
found that Cumin seed oil strongly inhibited all clinical isolates of C. Albicans and
non-albicans Candida with growth inhibition zones ranging from 27 to 72 mm.
Wanner et al, (2010) showed that cumin
oil had antibacterial activity against grampositive and gram-negative bacteria, in
addition to its anti-Candida Albicans activity.
The activity of Cumin oil against Candida
albicans is related to its essential ingredient
(Thymoquinone) (Piras et al, 2013; Burits
and Bucar, 2000), which has an obvious
antimicrobial activity especially against
Candida species (İşcan et al, 2016), Thymoquinone, carvacrol, and P-cymene are
considered the main components of Cumin
oil and they both have the antibacterial effect (Arici et al, 2005; Ali and Blunden,
2003).
This study showed that the inhibition zone
in ethanol extract also increases with higher concentrations. This agrees with (Benlafya et al, 2014), who reported that ethanol extract had activity against B. Subtilis
and Candida albicans. The antimicrobial
activity of ethanol extract has been reported by Bameri et al, (2013), who found that
the cumin seeds had exhibited variable
antimicrobial activities against the biofilm
E. coli. This is related to the active components (Thymoquinone, thymol, and carvacrol) that present in cumin seeds extract
which has been reported to be responsible
for decreasing the antimicrobial activity of
both Candida Albicans and bacteria (Darmawan et al, 2019; Al Jabre et al, 2003;
Randhawa et al, 2010).
Conclusion
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The present study concluded that both extracts of cumin seeds affected the sensitivity of Candida Albicans. The inhibition zone
was increased when the concentration of
both extracts increased so that these extracts can be used as anti-fungal agents
for these species. The oil extract of cumin
seeds was more active than ethanol extract and control positive Nystatin, ethanol
extract had less effect than oil extract and
control positive Nystatin.
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