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Abstract

The use of medicinal plants against the treatment of many diseases is now widely under consideration and
is being used as a secure choice for many diseases. Along with other medicinal plants, black cumin is most
popular due to its traditional medicinal application. The main aim of this study was to perform phytochemical
screening of black cumin in order to explore its potential against gram positive and negative strains of bacteria.
Qualitative analysis of phytochemicals like tannins, terpenoids, anthocyanins, flavanoids, steroids, coumarins,
leucoanthocyanins, cardiac glycosides, saponins and diterpenes were performed. Antimicrobial activity against
gram positive and negative bacteria was investigated by using methanolic and aqueous extracts of black cumin.
Phytochemical evaluation of both extracts confirmed the occurrence of  flavonoids, alkaloid, phenol and
tannins. Black cumin extract also exhibited the power as anti-microbial activity by inhibiting the growth of
selected microbes. This study confirms the occurrence of vital phytochemicals in the extracts of black cumin
seeds and thus can be concluded that seeds of black cumin can be used for the treatment of various diseases.
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Introduction

Spices are consumed and appreciated for unique flavor and aroma and entered the agricultural activity of
humans around 6000 BC though their presence was recorded in Neolithic era or even earlier (Mehmood et al.,
2018). Among the spices, seed spices are an important group that consists of around 20 spices. Black cumin
(Nigella sativa L.) is considered as a miraculous spice having very important medicinal values apart from its
intrinsic flavor (Naz, 2011). Historical records show that plants are being used from thousands of years for
treatments of many diseases. The plant materials are either used directed or administered in the form of teas,
powder etc. (Shahzad et al., 2020). The development and production of drugs by using medicinal plants started
by isolating primary compounds directly from plants, these drugs include digitoxin, quinine, cocaine, and
codeine, some are still in use for different purposes (Agarwal et al., 2019). Black cumin also known as Kalonji
locally, is one of the most widely examined plant possessing wide range of naturally occurring compounds
(Mehmood et al., 2018). It is a field crop that belongs to Ranunculaceae, the butter cup family. In Islam, black
cumin is considered as the best healing medicine available. Hence, it is appropriately known as seed of blessing
(habbatul barakah) (Srivastava, 2014). The medicinal value of black cumin is of immense importance and
numerous workers appreciated its unique, varied and powerful pharmacological traits. The medicinal
importance of the herb is widely reported (Gilani et al., 2004). Hence to validate the traditional medicinal
importance of black cumin, chemical analysis of the seeds is of greatest interest, so that its potential in the cure
of many diseases can be examined and to find its active principles by characterization and isolation of its
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components. The phytochemical screening can help in confirmation and presence of already explored
phytochemicals but can lead to the discovery of new active compounds.

Materials and Methods

The study was conducted in Agronomy Laboratory, The University of Haripur during 2020. Seeds of black
cumin variety NARC-1 Kalonji were taken from Agricultural Research Farm, The University of Haripur. The
seeds were ground into fine powdered form by using electric grinder and kept in sealed glass bottle at room
temperature for further use. About 50g ground seeds were placed in a round bottom flask and 375 ml methanol
along with 375 ml distilled water was mixed together. The mixture was kept in dark for 72 h with frequent
stirring. The filtrate was isolated from the mixture by method of filtration, using Whatman filter paper. In order
to obtain the dry extract, the filtrate was heated at 50-60°C by using a rotator evaporator, the heating was carried
out till the evaporation of filtrate. The dry extracts were then collected from the round bottom flask and kept at
4°C for further experimental studies (Harborne, 1973).

Phytochemical Analysis
Detection of phytochemicals like flavonoids, alkaloids, tannins and saponins was performed on the extracts
by the method described by Sofowora, (2008).

Test for Alkaloids
15 mg of both extracts were taken separately and stirred with 6 ml of 1% dilute hydrochloric acid and
placed on the water bath for 5 minutes and then filtered. The filtrates were divided into three equal parts for
further analysis.
(@ Dragendlestr f f 6 s
01 mL Potassium Bismuthlodi de sol uti on ( Das thagoeghlhydnoixed irf tide Siltratese Bhg e n t )
appearance of an orange red precipitate indicated the presence of alkaloids.
(b) Mayer 6s test
Potassium Mercuric | odide wappouwed in corone poklianyot filtdats andRe a ge n't
homogenized thoroughly. The appearance of cream color precipitate showed the occurrence of alkaloids.
(c) Wa g nstestd
100 ml solution of (1.25¢) iodine and (2g) of potassium iodide was prepared and few drops of the solution was
mixed in the filtrate, the appearance of brown color precipitate indicated the presence of alkaloids.

Test for Steroids

0.1g of crude extract was dissolved in 10 ml chloroform and 1 ml of conc. H,SO, was then added to the
mixture. The presence of steroids was then determined by the appearance of yellow with green fluorescent
colored layer over sulphuric acid.

Test for Flavonoids

Diluted NaOH (sol.) was added in 0.5ml crude extracts of plant. A dark yellow color appeared in the plants
extract, that disappeared when dil. H,SO, acid was added to the mixture, which confirmed the presence of
flavonoids (Ahmad and Beg, 2001).

Test for Terpenoids

(a) Salkowski test

Mixture of plant extract (100mg) + chloroform (2ml) +conc. H,SO,(2ml) was made and thoroughly shaken in a
test tube, the presence of terpenoids was noted by the appearance of reddish-brown color.

(b) Liebermann-Burchard test

100 mg extract was shaken in test tube with chloroform, and then acetic anhydride drops were mixed in the
mixture and boiled in hot water bath followed by rapid cooling with chilled water. 2ml of conc. H,SO,4 was then
added to the mixture. The formation of brownish colored ring at the junction of two layers and transformation of
upper layer into green color indicated the presence of steroids, finally the formation of dark red color in lower
layer showed the presence of triterpenoids.

Test for Tannins Extract

100mg extract was separately stirred with distilled water (5 mL) and then filtered. A few drops of 5% ferric
chloride solution then added. Blue-green color precipitate was taken as positive result for the presence of
tannins.
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Test for Saponins
50 mg crude extract was mixed with 10ml distilled water in a test tube, which is then hand shaken for
15mins. The appearance of foamic layer on the top of mixture indicated the presence of saponins.

Tests for Glycosides

(a) AnthraquinoneGl ycosi de (Borntragerds test)

01 mL of dried filtrate was mixed with 5% H,SO, and the solution was boiled in hot water bath. After boiling
equal amount of chloroform was added to the solution followed by vigorous shaking of the solution, and kept in
stand for 5 min until the formation of bi-layers of chloroform. After that half volume of chloroform and diluted
ammonia was added, that formed rose pink red layer of ammonia, indicating the presence of anthraquinone
glycosides.

(b) Cardiac glycoside (Keller-Killiani test)

1mL dried filtrate of cumin extract was shaken with 5mL of distilled water, then 2mL of glacial acid was added
to the mixture along with few drops of ferric chloride (FeCls) and 1mL H,SO,. The appearance of brown ring
indicates the presence of cardiac glycoside.

Anthocyanin
The detection of Anthocyanin was done by the addition of 2mL HCI and HNO; to the aqueous solution of
dried filtrate, the formation of blue violet color showed the presence of Anthocyanin.

Coumarin
Coumarins were detected by mixing 3mL of NaOH (10%) with 2mL of extract. The formation of yellow
color showed the presence of coumarins.

Test for Phytosterols
1 mL of chloroform and dried plant extracts were mixed together followed by addition of few drops of
H,SO,. The formation of brown colored ring showed the presence of steroids.

Test for Polyphenols
2mL of distilled water along with few drops of ferric chloride (10%) was added to the 1mL aqueous plant
extract. The blue color formation showed the presence of polyphenols.

Antibacterial study
To identify the anti-bacterial activity of black cumin both gram positive and gram-negative bacteria were
utilized. Antibacterial activity of black cumin seeds extract was determined by the procedure described by
Nwonuma et al., (2020) by using Modified Agar Well Method. Swabbing of nutrient agar plates was performed
with the help of sterile cotton swab, by using 24 hours old broth culture of selected bacteria. Afterwards a 0.5
cm well was made by using sterile borer in every plate. 500 e g/ mL o f pl ant ext mlact (aq
extracts) was filled into each well. Later on, the diffusion of extract into agar was done by placing the NA plates
at room temperature for one hour. After complete diffusion of extract, the plates were placed in incubator at 37
°C for 24 hours. The antibacterial activity was then calculated by measuring the diameter of inhibition zone after
48 hours. Amoxillin and gentamycin drugs were used as standard for measuring antibacterial activities.

Results and Discussion

It was revealed that methanolic extract of black cumin contains alkaloids, steroids, flavonoids, tannins,
saponins, glycosides, coumarins, phytosterols and polyphenols. Alkaloids, flavonoids, saponins and coumarins
showed their higher presence in methanolic extracts. Tannins, and glycosides showed moderate presence while
weak presence of steroids, phytosterols and polyphenols was observed. Terpenoids and Anthocyanins were not
present in methanolic extracts. Alkaloids are proven to cause the beneficial biological compound for human
health and an important part of diet for ages. Recently, it is used as supplements in pharmaceuticals, and in other
applications in human life. Moreover, they showed the potential for organic synthesis for searching new
semisynthetic and synthetic compounds with possibly better biological activity in controlling and preventing
many diseases than parent compounds (Shahzad et al., 2018). Water (aqueous) as polar solvent and methanol as
solvent of intermediate polarity was used for the extraction of secondary metabolites that are different from one
another in polarity and structure. Thus, both of the solvents showed distinct biological properties. During the
process of extraction, solvents usually diffuse into plant materials and the compounds of similar polarity
solubilize (Owoyemi et al., 2017). The composition and quality of secondary metabolites of an extract is
affected by the polarity of the solvent. Traditionally, water is used by the healers for the preparation of plant
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extracts but organic solvents like methanol gives more consistent antibacterial activity and quality secondary
metabolites as compared with aqueous (Mudzengi et al., 2017). Aqueous, methanolic, hexane and ethanol were
used most commonly as solvents for antibacterial investigations (Abba et al., 2020).

Agar well dilution method was used against four strains of bacteria which are; Pseudomonas syringica,
Bacillus subtilis, Escherichia coli and Staphylococcus sp. Bacillus subtilis and Staphylococcus were gram
positive while Pseudomonas syringica and Escherichia coli were gram negative. B. subtilis, E. coli culture in
petri-plates was incubated for 24 hours to observe the growth of bacteria into inhibition zone. Afterwards the
anti-bacterial activity of both methanolic and aqueous extracts of black cumin seeds was calculated.

The present investigation indicates that methanolic extract of black cumin seeds significantly suppress gram
positive bacteria growth as well as gram negative bacteria. Maximum inhibition zone was found in
Pseudomonas syringica as listed in Table 02.

Bacteria like E. coli which is used in this study causes UTI (Urinary Tract Infections), diarrhea, meningitis
and sepsis (Bichler et al., 2002); (Adegoke et al., 2010). S. aureus is responsible for the spread of skin infection,
septicaemia and is a major pathogen causing food poisoning and urinary tract infection (Adegoke et al., 2008);
(Bichler et al., 2002). Same results were also observed by earlier researchers, who noted that major portion of
medicinal plants have least effectiveness against gram negative as compared to gram positive organisms
(Ignacimuthu et al., 2010).

It was observed that methanolic seed extract of black cumin exhibited anti-bacterial activity towards all the
strains of studied bacteria. The anti-bacterial activity of seed extracts can be due to the presence of Thymol (Had
et al., 2016) which possesses anti-bacterial properties (Tayel et al., 2018). Tariq et al. (2016) reported that
thymol causes phenolic toxicity to microorganisms, include enzyme inhibition by the oxidized compounds,
possibly through nonspecific interactions with the proteins.

Table 1. Phytochemical Analysis of Black Cumin Seed Extracts

Phytochemicals Extracts
Aqgueous Methanol

Alkaloids + +++
Steroids - +
Flavonoids +++ +++
Terpenoids - -
Tannins ++ ++
Saponins + +++
Cardiac Glycosides - ++
Anthocyanins - -
Coumarins +++ +++
Phytosterols + +
Polyphenols + +

+ = Weakly present, ++ = Moderately present, +++ = Highly present, - = Not present

Table 2. Antibacterial activity of aqueous and methanolic extracts of Black Cumin.

Microorganism Solvent Diameter of the zone of
inhibition (mm)
Bacillus subtilis Methanol 17.3+0.8
Aqgueous 126 +0.3
Staphylococcus Methanolic 12+1.1
Aqgueous 4+0.5
Pseudomonas syringica Methanolic 20.6 +0.8
Aqgueous 8+05
Escherichia coil Methanolic 13+0.5
Agueous 6.6 + 0.8

Note: Values are expressed as mean + SE (n = 3)
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Conclusion

Over all, the resistance of bacteria towards antibiotics is a matter of great concern for modern medical
industries. The result of present investigation reveals the strong anti-bacterial activity of black cumin seeds
extracts against studied bacterial pathogens. Furthermore, phytochemicals screening of black cumin seeds
confirms the presence of medicinally vital secondary metabolites, which can show antibacterial characteristics.
More intensive research in this regard is recommended to further explore the antiviral potential of black cumin
towards life threatening viral diseases e.g. HCV, Dengue and Covid-19.
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