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ABSTRACT
Background: Plants containing spices can produce secondary metabolites described as biologically active

constituents that play important roles, such as antimicrobials, anti-cancer, anti-inflammatory, antioxidants, and
other important biological activities. Objectives: Evaluate the activity of black pepper and cumin alcoholic
extract against 7. mentagrophytes and T. rubrum. Methodology: The study involved preparation an alcoholic
extract from black pepper and cumin at concentrations (25,50,75 and100 mg/ml), to evaluate the antifungal
activity against the growth of T. mentagrophytes and T. rubrum comparing its antifungal activity with the
antifungal Clotrimazole at 2ug/ml by agar well diffusion method to detect the inhibition zone. The Minimum
Inhibitory Concentration was also determined for the black pepper and cumin extracts. Results: The results
exhibit that the alcoholic extract has a higher level of inhibition compared with Clotrimazole, T. rubrum's
inhibitory zone was achieved at 28,32.5,35 and 40 mm at the concentrations of black pepper extract 25,50,75
and 100 mg/ml respectively, while the effect of extract against the inhibition zone of T. mentagrophytes reached
to (20, 30.5, 34 and 38.5 mm) at the same concentrations. The MIC of black pepper extract reached 14 and
12mg/ml against 7. mentagrophytes and T. rubrum. The results of cumin alcoholic extract inhibition zone
reached to 27.5,33.5, 35 and 37mm at 25,50,75 and 100mg/ml respectively against 7.rubrum and 24,30.5,33
and 36mm against 7.mentagrophytes. The MIC of cumin extract was 14mg/ml for 7. mentagrophytes and T.
rubrum. Conclusion: black pepper extract has stronger antifungal properties than cumin extract.
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INTRODUCTION

In recent years, there has been a significant rise in
research on natural medicines, as plants have been
recognized for providing compounds that promote
human health. This is in response to the challenges
of antibiotic toxicity and multidrug resistant

pathogens in the medical field(1).

Spices not only provide important nutrients but can

also serve as remedies for various health issues and

enhance the taste of dishes (2). Spices are produced
using different parts of plants, including seeds,
fruits, leaves, bark, and roots. Spices have various
uses beyond just cooking, including medicine, food
preservation, religious rituals, fragrances, cosmetics,
and vegetables (3-5). It is believed that plants
possess antibacterial properties due to their ability to
produce complex secondary metabolites that exhibit

antimicrobial activity. (6).
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Black pepper (Piper nigrum L.), also known as "The
King of Spices", is a highly potent medicinal plant
(7). Black pepper is found in a variety of dishes
worldwide. Black pepper has been utilized for many
years in the treatment of different health conditions.
Black pepper is appropriate for medicinal use and is
utilized as a preservative and flavoring in the
cosmetic and perfume sectors (8), as well as in
pharmaceutical products either on its own or
combined with other ingredients. Black pepper is
known for its active components like saponins,
flavonoids, essential oils, chavisin, resins, egg white,
starch, piperine, piperylline, piperoleine, piperanine,
dihydrocarveol, karyo fillene oxide, cariptone, tran
piocarrol, and pepper oil, making it useful for
antibacterial,

antifungal, antihypertensive,

antiplasma cell, anti-inflammatory,
hepatoprotective, and antioxidant properties (9).

Cumin (Cuminum cyminum) is the second most
common type of seed after black pepper (10). Cumin
seeds are sometimes used for digestive issues, as
they are known for their carminative properties, and
also for addressing nervous infections and
bronchopulmonary disorders, as well as for coughs
and toothaches (11). It is additionally utilized as an
antibacterial,

antioxidant, antifungal,  anti-

inflammatory, antidiabetic, and insecticide.
Rephrase the text while maintaining the input
language and word count (12). Cumin seeds have
fatty oils, essential oils, acids, proteins, and other
active substances like pinene, cymene, terpinene,
oleoresin, additional

cumene, thymol, and

components (13).

The rising antibiotic resistance in medically

important  microorganisms  necessitates  the
continuous development of new and efficient
treatment options. Nevertheless, in the last three
decades, there has been a significant amount of joy
in isolating natural chemical compounds from
healing plants to find new antioxidants and
antimicrobial substances. As a result of the
importance and frequent use of black pepper and

cumin in people's lives, the current research is
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directed at investigating the antifungal effects of
black pepper and cumin methanolic extracts on T.
rubrum and T. mentagrophytes strains isolated from

tinea capitis.

METHODOLOGY:
Fungi Isolates used in this study:
Fungal isolates include 7. rubrum and T
mentagrophytes as dermatophytes, which were
isolated from tinea capitis and identified for previous
studies from the Microbiology Laboratory of the
University of Karbala. It was activated by culturing
in a medium of Potato Dextrose Agar and incubating

it at 25 ° C for 5-7 days.

Collection of plant specimens:

Black pepper and cumin seeds were typically
sourced from popular markets. To ensure their
cleanliness, the seeds were thoroughly rinsed with
tap water to remove dirt and contaminants, followed
by an air-drying period. After confirming that the
seeds were completely dry, they were ground into a
fine powder using an electric grinder and

subsequently stored in sterile containers until use.

Preparation of plant extracts:

After preparing and weighing 200 grams of the plant
using a balance, 200-gram portions of the dried
powdered plant were soaked in 600 milliliters of
99% ethanol using the maceration technique,
following the guidelines from Singh (14). The
mixture was left to stand at room temperature for 7
days with occasional shaking. The samples were
filtered through double coatings of muslin cloth and
filter paper. Then, the solvent was evaporated at
room temperature to obtain a dry extract. The final
dry products were stored in sterile containers at 4 °C

under refrigerated conditions up to testing.

Preparation of different concentrations of
alcoholic extracts:

Prepare a stock solution for each type of extract by
dissolving 1000 mg of extract in 10 ml of distilled

water to become a final concentration of 100 mg/ml,
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from which concentrations of 25, 50,75, and 100

mg/ml were introduced.

The concentrations were then calculated according

to the following equation:
“C1V1 =C2v2”

Test the effectiveness of plant extracts in the
growth of fungi:

The diffusion method of Agar well was used (15).
Each test plate was filled with 20 ml of PDA. After
solidification, 100 uL of each fungi suspension of
0.5-2.5x10° concentration was added and spread
over plates with an L-shaped glass rod (at three
replicates). Wells with a diameter of 6 mm were
prepared by borehole prepared to assay the well
diffusion experiment, and 40 pL of the plant extract
at several concentrations were added. 2 pL of
chlotrimazole (an antifungal) as a standard (control
+ve) and as a blank, 20% ethanol was loaded.
Following a loading procedure, the plates were
maintained in aseptic conditions to absorption of the
plant extracts. Plates were incubated for 3-5 days at
25 ° C. After the incubation, the ruler was used to
measure the inhibition zone's diameter (two
orthogonal diameters) for each concentration, and
then the inhibition rate was calculated for the same

concentration in the prepared replicates.

Minimal inhibitory concentration (MIC):

The Agar dilution method (MIC) was used to mix 2
ml of each concentration from plant extract from 18
ml of dissolved and cooled PDA to 50 ° C in addition
to the control dish, which does not contain the plant
extract, and then inoculate the dishes with fungi in
the form of a spot. Then incubate the dishes in the
incubator at 25-28 ° C for 3-5 days. Results were
recorded based on the presence of growth (+) or

absence of growth (-), and at the lowest
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concentration where growth was not shown to be the
minimal inhibitory concentration (16).

RESULTS:

The antifungal activity of Black pepper extract
The table and figure (1) show that the T.rubrum is
the most sensitive with the effect of extract, the
inhibition zone reached to 28,32.5,35 and 40 mm at
the concentrations of extract (25,50,75 and 100
mg/ml respectively), at the concentration 100 mg/ml
of alcoholic extract the antifungal inhibition percent
reached to 100% compared with the antifungal drug
followed by the growth of T
mentagrophytes which the inhibition zone was
reached to 20, 30.5, 34 and 38.5 mm.

inhibition

The results indicate that there is a relationship
between the percentage of fungal growth inhibition
used and the concentration of the extract, as when
the concentration of the alcoholic extract increases,
the inhibition zone increases compared to the

antifungal effect.

Table (2) observed the result of the minimum
inhibitory concentration of plant extracts. The MIC
of black pepper was 14mg/ml for growth of T
mentagrophytes and 12mg/ml for the growth of T.

rubrum.

The antifungal activity of Cumin extract

The table (3) and figure (2) show that the 7. rubrum
is the most sensitive with the effect of extract, the
inhibition zone reached to 27.5, 33.5, 35 and 37 mm
at 25,50,75 and 100mg/ml of alcoholic Cumin
extract respectively, followed by the inhibition of 7
mentagrophytes when the inhibition zone reached to
24,30.5,33 and 36mm compared with the effect of
Clotrimazole (2ug/ml). The MIC of Cumin extract
(4) was observed at 14 mg/ml for the growth of T.

mentagrophytes and T. rubrum.



Journal of Bioscience and Applied Research, 2025, Vol.11, No. 1, P.314-321  pISSN: 2356-9174, elSSN: 2356-9182 317
Table 1: The antifungal activity of Black Pepper extracts
Inhibition zone (mm)
Concentration mg/ml
T. mentagrophytes T rubrum
25 20 28
50 30.5 32.5
75 34 35
100 38.5 40
Clotrimazole 2pg/ml 40 40
Control (-ve) 0 0
The results in the table above represent the average of three replicates
z 3550 40 40
E 34 35
2 30,51 325
S 28
[ =
2
=21 20
2
=
§ - - -
25 50 75 100 CLOTRIMAZOLE
2MG/ML
Concentration mg/ml
u T.mentagrophytes M T.rubrum
Figure 1: The antifungal activity of Black Pepper extract
Table 2: The MIC of Black pepper extract
Concentration of extract mg/ml
Type of extract | Type of fungi
10 12 14 16 18 20 22
Black Pepper T.mentagrophytes + + - - - - -
extract
T rubrum + - - - - - -
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Table 3: The antifungal activity of Cumin extract
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Inhibition zone (mm)

Concentration mg/ml

T. mentagrophytes T. rubrum
25 24 27.5
50 30.5 335
75 33 35
100 36 37
Clotrimazole 2pg/ml 40 40
Control (-ve) 0 0

The results in the table above represent the average of three replicates.

Inhibition zone (mm)

25 50

M T.mentagrophytes

75 100

Concentration mg/ml

M T.rubrum

CLOTRIMAZOLE

2MG/ML

Figure 2: The antifungal activity of Cumin extract

Table 4: The MIC of Cumin extracts

Type of extract Type of fungi

Concentration of extract mg/ml

Cumin extract

10 12 14 16 18 20 22
T. mentagrophytes + + - - - - -
Trubrum + + - - - - -
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DISCUSSION:

This study demonstrates the black pepper ethanol
extract's antifungal properties against 7.
mentagrophytes and T. rubrum growth. Numerous
research, including Aalaa et al., (17), have
demonstrated the efficacy of the alcoholic extract
of black pepper or its active ingredients as
antifungals and have recommended the use of
pepper extracts as antimicrobials. These findings
are consistent with the conclusions of the present
examination. which demonstrated the alcoholic
and aqueous extracts' biological efficacy against
Aspergillus species. It has been proven that black
pepper has antibacterial properties against a variety
of bacteria and fungi, including F. oxysporum, A.
niger, and Candida spp. (18). Aqueous seed extract
was found to inhibit Penicillium citrinum growth
and to have modest action in suppressing the
mycelial development of Aspergillus niger and
Aspergillus flavus by Ghadir and Amira (19).

The activity of piperine, which was purified from
black pepper and assessed against the growth of
various types of bacteria and fungi, including
Alternaria alternata, Aspergillus niger, Aspergillus
flavus, and Fusarium oxysporum, was studied by
Shiva Rani et al. (20) and Abraham et al. (21), the
results demonstrated the significant activity of
piperine against the fungi. According to Banso et
al., (22). Plants that are extracted by ethanol have
their organic compounds dissolved, releasing the
antimicrobial components, which break up the

fungal cell wall and cytoplasmic membrane.

Numerous investigations have been carried out to
evaluate the impact of spice extracts, their active
components, or the oil included with Cumin to
evaluate the efficacy against fungus and bacteria.
This investigation exhibits the efficacy of Cumin
ethanolic extract against dermatophytes and shows
that at larger doses, the ethanol extract's inhibitory
zone also increases. This result is consistent with
anterior studies such as (23), which settled that the

ethanolic extract of cumin seeds revealed the

antibacterial and antifungal possessions versus of
Bacillus subtilis and Candida albicans. Bameri et
al., (24) described the antibacterial activity of
ethanol extract of cumin seeds, which displayed a
range of antimicrobial properties against the
biofilm E. coli. This has to do with the active
ingredients in cumin seed extract—thymoquinone,
thymol, and carvacrol—which have been exhibited
to decrease the antimicrobial activity of bacteria
and yeast as Candida albicans (25). In addition to
a study by Abdul Jabbar (26) established that
cumin oil has potent antibacterial and antifungal
effects on Aspergillus flavus, Candida albicans,

and Cryptococcussp.

CONCLUSION:

The findings of this study exhibit the antifungal
effect of alcoholic extract of black pepper and
cumin against two types of dermatophytes (7.
mentagrophytes and T. rubrum) compared with
Clotrimazole as medication. The inhibition activity
is increasing directly with the concentration of
extracts. The most sensitive fungi was 7. rubrum,

than 7. mentagrophytes.
Conflict of interest: NIL
Funding: NIL
References:

1. Gislene, G.F.N., Juliana, L., Paulo, C.F., and
Giuliana, L.S. Antibacterial Activity of Plant
Extracts and Phytochemicals on Antibiotic
Resistant ~ Bacteria.  Brazilian J.
Microbiology.2000; 31: 247-256.

2. Nanasombat, S., Prasertsin, V., Graisin, K.,
Shain, H. and Thanaboripat, B. Efficacy of
New Enzyme-Linked Immunosorbent Assay
for Rapid Detection of Salmonella in Foods.
Government Pharmaceutical Organization
Report, Bangkok. 2002; 51:53-57.

3. Tapsell L.C., L. Hemphill, L. Cobiac, D.R.
Sullivan, M. Fenech, C.S. Patch, S.
Roodenrys, J.B Keogh, PM. Clifton, P.G.



Williams. Health benefits of herbs and spices,
The past, the present, the future. Med. J.
2006;185, 1-24.

4. Nazeeh, N., Nassar, A., Radwan, E., Hashem,

S.

H., Abdelhakeem, N., Salim, Y. Medicinal
food rich in phytochemical compounds and
antioxidant power enhances the health of rural
women who are exposed to pesticides. Journal
of Medical and Life Science, 2024; 6(3): 357-
379. doi: 10.21608/jmals.2024.381913

Badr, 1., Elbalakousy, H., Mohamed, H.,
Elgendy, H., Gabr, M., Elmezaien, M., Abd
Elrouf, N., Saed, N., El hantoshy, N., Elgendy,
Y., Hekal, Y., Sayed, Y., Talaat, A. Unveiling
the Hepatoprotective and Ameliorative
Potential of Natural Products in Paracetamol
Overdose. Journal of Medical and Life
Science,  2023;  5(2):  76-95.  doi:
10.21608/jmals.2023.299646

6. Agaoglu, S., Dostbil, N. and Alemdar, S.

Antimicrobial activity of some spices used in
the meat industry. Bulletin of the Veterinary
Institute in Pulawy. 2007; 55:53-57.

7. Damanhouri ZA and Ahmad A. A Review on

Therapeutic Potential of Piper nigrum L.
(Black pepper): The King of Spices. Medicinal
and Aromatic Plants. 2014;3(3). 3-6. Available
from: http://dx.doi.org/10.4172/2167-

0412.1000161.

8. Ahmad N, Fazal H, Abbasi BH, Farooq S, Ali M,

Khan MA. Biological role of Piper nigrum L.
(Black pepper): A Review. Asian Pac J Trop
Biomed.2012; 1691.

9. Winda Wulandaril, Maria Dona Octavia , Yeni

Novita Sari , Harrizul Rivai . Review: Black
Pepper (Piper Nigrum L.) Botanical Aspects,
Chemical Content, Pharmacological
Journal of Pharmaceutical
Sciences and Medicine (IJPSM). January-

2021; Vol. 6 Issue. 1, pg. 83-91.

Activities. Int.

Journal of Bioscience and Applied Research, 2025, Vol.11, No. 1, P.314-321

10.

11.

12.

13.

14.

15.

pISSN: 2356-9174, elSSN: 2356-9182 320

Kanani P, Shukla YM, Modi AR, Subhash N,
Kumar S. Standardization of an efficient
protocol for isolation of RNA from Cuminum
cyminum. Journal of King Saud University -
Science. 2019; 31(4):1202—-1207. Available
from: https://doi.org/

10.1016/j.jksus.2018.12.008.

Benelli G, Pavela R, et al. Not just popular
spices! Essential oils from Cuminum cyminum
and Pimpinella anisum are toxic to insect pests
and vectors without affecting non-target
invertebrates. Industrial Crops & Products.
2018;124. (236-243).

Minooeianhaghighi MH, Shokri H. Antifungal
effects of Lavandula binaludensis and
Cuminum cyminum essential oils against

Candida albicans strains isolated from patients

with recurrent vulvovaginal candidiasis.
Journal de Mycologie Meédicale.
2017;27(1):65-71. PMID: 27751723.
Available from:

https://doi.org/10.1016/j.mycmed.2016.09.00
2.

Rudra Pratap Singh, Gangadharappa H.V.,
Mruthunjaya K. Cuminum cyminum — A
Spice: An Updated Review.
Pharmacogn J. 2017; 9(3):292-301. DOI:
10.5530/pj.2017.3.51.

Popular

Singh J. Maceration, Percolation and Infusion
Techniques for the Extraction of Medicinal and
Aromatic Plants. In: Extraction Technologies
for Medicinal and Aromatic Plants. Handa SS,
Khanuja SPS, Longo G and Rakesh DD (ed.).
Ist ed. United Nations Industrial Development
Organization and the International Centre for
Science and High Technology, Italy.; 2008; pp:
67-82.

Zeynal Arjan A. Effect of Aqueous and
Ethanolic Extract of Aerial Parts of Parsley
petroselinum crispum on Some Bacteria

Isolated from Nosocomial Infections in-vitro.


http://dx.doi.org/10.4172/2167-%200412.1000161
http://dx.doi.org/10.4172/2167-%200412.1000161
https://doi.org/10.1016/j.mycmed.2016.09.002
https://doi.org/10.1016/j.mycmed.2016.09.002

Journal of Bioscience and Applied Research, 2025, Vol.11, No. 1, P.314-321

16.

17.

18.

19.

20.

21.

Iraqi Academic Scientific Journals, Dyala J.
for pure science. 2017;Vol: 13 No:3.

(NCCLS) National Committee for Clinical
Laboratory Standards. Approved standard. M7
— A3. Methods
susceptibility tests for bacteria that grow
aerobically, Villanova, P.A. U.S.A. 1993

for dilution antimicrobial

Aalaa K. Hassan, Eman K. Abdul-Karim,
Nawres A.S. Al-Kuwaiti and Nahida M. Saleh.
EFFICACY ASSESSMENT OF BLACK
PEPPER AND CLOVE EXTRACTS
AGAINST SUNFLOWER SEEDS BLACK
ROT DISEASE CAUSED BY
ASPERGILLUS SPP. Int. J. Agricult. Stat. Sci.
2021; Vol. 17, Supplement 1, pp. 2239-2244.

Rani S. S., N. Saxena, N. Udaysree.
Antimicrobial activity of black pepper (Piper
Global

Pharmacology.2013;7 87-90.

nigrum L. Journal of

Ghadir E. Daighaml and Amira Y. Mahfouz.
Antifungal,
Antioxidant and Antiviral Activities of Black

Assessment of Antibacterial,
pepper Aqueous Seed Extract. Al-Azhar Un.
Journal for Research and Studies. 2020; Vol

2(1).

Shiva Rani S.K., Neeti Saxena, and Udaysree.
Antimicrobial Activity of Black Pepper (Piper
nigrum L.) . Global Journal of Pharmacology
2013;7 (1): 87-90. ISSN 1992-0075 DOI:
10.5829/idosi.gjp.2013.7.1.1104.

Abraham Yohannes, K.Eyalarasan, Luwam
Eyob, Abeba Yemane. Antibacterial and
Antifungal Activities of Easily Grown Eritrean
Black Pepper.
Engineering Research & Technology (IJERT),
2018; Vol. 7 Issue 02.

International Journal of

22.

23.

24.

25.

pISSN: 2356-9174, elSSN: 2356-9182 321

Banso, A., S.0. Adeyoemo and P. Jeremiah.

Antimicrobial  properties of  Vernonia
amygdalina extract. J. Appl. Sci. and Manag,

1999;3: 9-11.

Benlafya Kamal, Khalid Karrouchi, Yassine
Charkaoui, Miloud El Karbane and Youssef
Ramli. Antimicrobial activity of aqueous,
ethanolic, methanolic, cyclohexanic extracts
and essential oil of Nigella sativa seeds.
Journal of Chemical and Pharmaceutical
Research.2014; 6(8):9-11

Bameri Z.,N.
Bokaeian, S. Saeidi, M. Jalaladdini, S. Bazi.

Antimicrobial

Amini-Boroujeni, M.
activity of Cyminum
cuminum against biofilm E. coli. International
Research Journal of Applied and Basic
Sciences, 2013; Vol. 6, No. 3, 286-288 ref. 13.

Darmawan Wulan, Ratna Farida, Sri Redjeki.
The effect of nigella sativa (Black cumin) seed

extract on candida albicans viability.
International Journal of Applied
Pharmaceutics 2019;

DOI: 10.22159/ijap.2019.v11s1.199.

26. Abdul Jabbar. Rafeef Amer. Chemical analysis

and antimicrobial activity of Cumin seeds
extracted oil against some bacterial and fungal
isolates. J. Thi-Qar Sci. 2013; Vol.3 (4).


https://www.cabidigitallibrary.org/authored-by/Bameri/Z
https://www.cabidigitallibrary.org/authored-by/Amini-Boroujeni/N
https://www.cabidigitallibrary.org/authored-by/Bokaeian/M
https://www.cabidigitallibrary.org/authored-by/Bokaeian/M
https://www.cabidigitallibrary.org/authored-by/Saeidi/S
https://www.cabidigitallibrary.org/authored-by/Jalaladdini/M
https://www.cabidigitallibrary.org/authored-by/Bazi/S
https://www.cabidigitallibrary.org/action/doSearch?do=International+Research+Journal+of+Applied+and+Basic+Sciences
https://www.cabidigitallibrary.org/action/doSearch?do=International+Research+Journal+of+Applied+and+Basic+Sciences
https://www.cabidigitallibrary.org/action/doSearch?do=International+Research+Journal+of+Applied+and+Basic+Sciences
https://www.researchgate.net/journal/International-Journal-of-Applied-Pharmaceutics-0975-7058?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/journal/International-Journal-of-Applied-Pharmaceutics-0975-7058?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
http://dx.doi.org/10.22159/ijap.2019.v11s1.199

