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ABSTRACT

The pharmacological properties of Datura metel Linn are well known. The current study aimed to

investigate the antibacterial activity of methanol extract and fractions of D. metel L. leaves. The

presence of alkaloids, flavonoids, saponins, and steroids is revealed by a primarily qualitative analysis

of phytochemicals. Using the agar well diffusion method, MIC, and MBC, antibacterial activity

against human pathogens such as E. coli, S. enterica typhimurium, S. flexneri, and S. aureus revealed

the presence of phytochemicals responsible for the killing of pathogens. Methanol extract fractions

also had significant antibacterial activity.

Keywords: Datura metel Linn, Phytoconstituents, Antibacterial agent, Fractionation

INTRODUCTION

Herbs were used in healing rituals by
indigenous cultures such as Rome, Egypt,
Iran, Africa, and America, while others
developed traditional medical systems such
as Unani, Ayurveda, and Chinese Medicine
in which herbal therapies were used
systematically [1]. plant-based

antimicrobials have immense potential to

combat bacterial, fungal, protozoal, and

viral diseases without any known side
effects [2]. Most countries now use
traditional medicinal systems that include
the use of herbal drugs and remedies. Many
have incorporated plants as a source of
medicinal agents into their primary
modality of health care [3, 4].

D. metel has been found to contain a wide

range of  phytochemicals. These
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phytoconstituents  comprise  alkaloids,
flavonoids, phenols, tannins, saponins, and
sterols. The phytoconstituents of Datura
were analyzed from various parts of the
plant like the leaf [5, 6] root [7], and shoot
[8-10].

alkaloids which are used as a sedative, anti-

D. metel L contains tropane

spasmodic, and mydriatic agents [11]. The
whole plant, but especially the leaves and
seed, has anesthetic, a hallucinogenic, anti-
anti-tussive,

asthmatic, anti-spasmodic,

narcotic, bronchodilator, anodyne,
hypnotic, and mydriatic effects. Leaves are
used as a local application for rheumatic
swellings of the joints, Lumbago, Sciatica,
Tumours, Scabies,

Neuralgia, painful

Eczema, Allergy, and glandular
Inflammations, such as Mumps; used
externally for earache and smoked to
relieve spasmodic Asthma. Seeds are also
used externally for piles [12]. Various
solvent extracts of D. metel were found to
have documented antibacterial, antifungal,
and anti-inflammatory properties [13, 14].

Different solvent compositions based on
the nature of compounds to be separated
and isolated are wused in column
chromatography, it is the most effective
technique used in the separation of plant
extract into its components in its pure form
[15]. The fractions of the flowers of D.
metel L led to the isolation of a new
compound named jangijnhualine A, and

five known megastigmane sesquiterpenes

through separated silica gel & ODS column
chromatography [16].

The present study aims to isolate the
fractions of methanol extract from leaves of
D. metel L. and to investigate their effect on
human pathogens.

MATERIALS AND METHODS
Collection and processing of the plant

D. metel L. was collected near the Christ
College campus in Rajkot. Dr. Jignasa
Joshi, an Assistant Professor in the
Department of Biology at Christ College in
Rajkot, identified all of the plants. The
leaves were separated and air-dried for
several days. A mechanical grinder was
used to powder dried leaves. The powder
was stored in an airtight bottle for future
use [17].

Preparation of Extract

Methanol was used in the extraction
process. The extract was made by
dissolving 100 grams of powder from D.
metel L. leaves in 300 ml of methanol. For
three days, this mixture was shaken on an
orbital shaker at 40 rpm. After three days,
the mixture was filtered through No. 1
Whatman filter paper. Air drying was used
to allow the filtrate to evaporate. The
extract was kept in the fridge for future use
[18]. The extract stock solution was made
by dissolving 100 milligrams of extract in
100 milliliters of dimethyl sulfoxide
(DMSO) [19]. The stock solution was kept
in the fridge at 4°C. The extraction yield of
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selected plants was calculated using the
equation [20].

The Yield. % = X1 x 100/X0

Where X1 denotes the weight of the extract
after solvent evaporation and X0 denotes
the dry weight of the plant powder before
extraction.

Phytochemical analysis

Phytochemical tests were carried out to
analyze the various chemical compounds
present in the extract using the method
described by Trease G.E [21]. Steroid
Screening: Two milliliters of extract were
dissolved in chloroform, and two milliliters
of concentrated sulphuric acid were added
to the mixture. The presence of steroids is
indicated by the formation of red colour.
Glycoside testing: Two milliliters of
extract were dissolved in chloroform, and
two milliliters of acetic acid were added to
the mixture. After cooling the solutions, a
few drops of sulphuric acid were added. A
change in color from blue to green
indicates the presence of Glycosides.
Flavonoids were detected by adding 1ml of
10% lead acetate to 1ml of extract; the
formation of a yellow precipitate indicates
the presence of flavonoids. Saponins were
determined by vigorously shaking two
milliliters of the extract with five milliliters
of distilled water and warming it. The
stable foam formed indicated the presence
of saponins. Tannin testing: 2 mL of the

extract is thoroughly mixed with 2 mL of

distilled water. The presence of tannins was
revealed by the formation of green
precipitate after the addition of a few drops
of ferric chloride. Amino acid analysis: A
few drops of ninhydrin reagent were added
to one milliliter of extract. The purple color
of the mixture indicates the presence of
amino acids. To test for alkaloids, three
milliliters of extract were mixed with one
percent HCL and placed in a steam bath. A
few drops of Mayer & Wagner’s reagent
were added to the mixture Turbidity
indicates the presence of alkaloids.

Selection of Bacterial cultures

Bacteria ~ purchased from MTCC
Chandigarh included Escherichia coli
(MTCC  443), Salmonella  enterica

typhimurium (MTCC 98), Shigella flexneri
(MTCC1457), and Staphylococcus aureus
(MTCC 3160). For later use, these bacteria
were stored on N-Agar slant (Hi-media) at
4°C.

Preparation of Inoculum

All of the bacteria were pre-cultured in
Mueller Hinton broth (MHB) for 24 hours
in a rotary shaker at 37°C. Following that,
each strain was adjusted to a concentration
of 10% cells/ml using the 0.5 McFarland
standard [22].

Antimicrobial analysis

The Agar well diffusion technique was
used to measure antibacterial activity.
Bacterial cultures were grown in N broth

for 18 hours at 37°C. Mueller-Hinton agar
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(Himedia) plates were prepared and
allowed to solidify. Using a sterile swab,
bacteria were inoculated on plates. A well
has been prepared using a sterilized cup-
borer with a diameter of 8 mm. In the well,
0.1 ml of extract dissolved in DMSO was
poured. For 24 hours, plates were incubated
at 37°C in an incubator. Zones of inhibition
were observed and measured in millimetres
after 24 hours [23].

Minimum concentration

(MIC)

inhibitory

The tube method was used to determine the
minimum inhibitory concentration (MIC)
of the extract. All tubes received 4ml of
Mueller Hinton broth. 4ml of extracts was
added to all the tubes except positive
control. The mixture was thoroughly
mixed. 4ml of the mixture was taken from
the first tube and placed in the second. It
should be noted that the first tube contained
100mg/ml of extract, and the concentration
in the subsequent tube was half that of the
previous tube. Similarly, the other ten tubes
are set up for a twofold serial dilution.
Except for the negative control, each tube
received 0.lml of pure microorganism
culture. For 24 hours, all tubes were
incubated at 37°C in an incubator. After 24
bacterial

hours, visible

observed in the tubes. The MIC of that

growth was

extract is the lowest concentration at which
no bacterial growth is observed [24]. All

assays were carried out in triplicate. DMSO

was used as a control, and Levofloxacin
was the standard drug.
Minimum bactericidal concentration
(MBC)

A loop of culture from the MIC tube is
streaked on the Mueller Hinton agar media
plate and incubated at 37°C for 24 hours.
After incubation, the plates were checked
for bacterial growth [25]. The absence of
growth in the plates indicates that the
extract concentration is both bacteriostatic
and bactericidal.

Column chromatography

Column chromatography is a separation
technique in which a component of a
mixture is separated by passing it through a
glass column packed with the stationary
phase and mobile phase. For the stationary
phase, a slurry of silica gel is prepared in
hexane. The slurry occupies two-thirds of
the column (silica gel- 60 to 120 mesh). A
mobile phase (liquid solvent) is added from
the top of the column and flows down the
column due to gravity. Following column
preparation, the sample is loaded onto the
column's stationary phase. The liquid
solvent (mobile phase) hexane, -ethyl
acetate, and methanol in the various ratio is
allowed to flow down through the column.
The column elution began with 100 percent
hexane and was then increased in polarity
with ethyl acetate and methanol. The
hexane: ethyl acetate ratio was 100 percent

hexane, 10:1, 5:1, 1:1, 1:5, 1:10, and the

IJBPAS, April; 2023, 12(4)

1729



Tabani Vet al

Research Article

ethyl acetate: methanol ratio was 100
percent ethyl acetate, 10:1, 5:1, 1:1, 1:5,
1:10, and 100 percent methanol. The
solvent (mobile phase) flow rate is kept
constant at 1ml/min. Every 30 minutes, the
separated compound is collected as
fractions. This technique is used to separate
chemicals from a mixture. Individual
fractions are further investigated for
structural elucidation [26, 27].

RESULT AND DISCUSSION
Percentage yield extract

In the methanol extract of the leaves of D
metel L. the percentage yield of the extract
was found to be 5.0%. The number and
quantity of phytochemicals present in the
extract will determine the bioactivity
including the antibacterial activity of the
extract. More the yield of the extract may
give more antibacterial activity but there
may be a contradiction as the compounds
present may or may not be antimicrobial
agents.

Phytochemical analysis

Phytochemical analysis of the methanol
extract of the leaves of D. metel L. showed
the presence of Alkaloids, Flavonoids,
Steroids, and Saponins as tabulated in
Table 1. Other studies also support the
result of this study [28]. Alkaloids,
flavonoids, steroids, and saponins have

antimicrobial properties [29]. Thus, the

presence of these compounds in the extract

signifies the antibacterial activity of the
extract.

Antibacterial activities

Antibacterial activity of methanol extract
from the leaves of D. metel L. against
selected bacteria showed in Table 2.
Antibacterial activity of this extract was
found against all the selected bacteria.
Maximum activity was against S. enterica
typhimurium and S. aureus with the zone of
inhibition of 14.0 £ 0.65 mm and 14.0 +
0.36 mm respectively. While the least
activity was against E. coli with a zone of
inhibition of 10.0 +0.98mm. Thus, both
gram-positive and gram-negative bacteria
were affected equally. Thus, this extract has
a broad spectrum of antimicrobial activity.
Minimum Inhibitory Concentration

MIC of D. metel L. leaves extract prepared
in methanol was 25 mg/ml for S. aureus,
while it was 50 mg/ml for E. coli and S.
enterica typhimurium and 100 mg/ml for S.
flexneri which is tabulated in Table 3. MIC
values indicated the amount of extract
required for inhibiting the microorganisms.
When compared with the standard
antibiotic Levofloxacin concentration of
extract required to inhibit the bacteria was
more while the control did not show any
antibacterial activity.

MINIMUM BACTERICIDAL
CONCENTRATION

Methanol extract of leaves of D. metel L.

showed MBC of 50 mg/ml for E. coli and
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S. enterica typhimurium, 25mg/ml against
S. aureus while 100 mg/ml for S. flexneri as
shown in Figure 1 which is the same as
MIC. As a result, the MIC and MBC values
are the same. A chemical is bactericidal if
the MBC/MIC ratio is less than or equal to
4.0, and bacteriostatic if the MBC/MIC
ratio is greater than 4.0, according to
Konate [30]. As a result, the extract
obtained was bactericidal, with MIC values
equal to MBC.

FRACTIONATION OF EXTRACT BY
COLUMN CHROMATOGRAPHY
Methanol extract from leaves of D. metel L.
was taken for column chromatography.
Various solvents like Hexane, Ethyl
acetate, and Methanol were used for the
elution of the fractions. 59 fractions were
collected from the silica gel (60 — 120
mesh) for D. metel L. at the interval of 30
minutes with a flow rate of 1 ml/min is
represented in Table 4.

Antimicrobial activity of fractions
obtained from Column Chromatography
The fractions obtained from Column
chromatography of methanol extract of D.

metel L. were analyzed for antibacterial

activity against E. coli, S. aureus, S.
flexneri, and S. enterica typhimurium were
shown in Figure 2.

Figure 2 reveals that all the fractions did
not show antibacterial activity. 36™ fraction
showed maximum antibacterial activity
against most of the selected bacteria.
Except for fractions 7, 8, 36, 38, and 43, no
fraction showed antibacterial activity
against more than two bacteria. Many
fractions showed antibacterial activity
against single bacterial S. aureus only,
while many fractions did not show any
antibacterial activity. Fraction numbers 1 to
11 except fraction 3 showed significant
antibacterial activity against E. coli, S.
aureus, and S. flexneri but none of the
fractions displayed antibacterial activity
against S. enterica typhimurium. Fraction
number 36 showed maximum antibacterial
activity 14+0.46, 9.3+0.15, and 11+0.17
mm zone of inhibition against E. coli, S.
aureus, and S. flexneri. The fractions which
were eluted by polar solvent showed
maximum activity. Hence the antimicrobial

substances may be polar.

Table 1: Preliminary phytochemical evaluation of methanol extracts leaves of D. metel L.

Phytochemical constituents

Result

Alkaloids

+

Flavonoids

Saponins

Steroids

Tannins

A

Glycosides

Amino acids

(+) = present; (-) = absent
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Table 2: Antibacterial evaluation of methanol extracts leaves of Datura metel L.

Bacteria Mean Zone of inhibition + SD (in mm)
E. coli 10.0 +0.98
S. enterica typhimurium 14.0 £ 0.65
S. flexneri 10.5 +£0.35
S. aureus 14.0 +£ 0.36

Mean value of triplicate + standard deviation

Table 3: Minimum Inhibitory Concentration of methanol extract of leaves of D. metel L. against selected bacteria

Mean Minimum inhibitory concentration + SD (mg/ml)
Organisms methanolic extract of leaves DMSO as a .
Levofloxacin as standard
of D. metel L control

E. coli 50+0 0 0.025+0
S. enterica typhimurium 50+ 0 0 0.025+ 0
S. flexneri 100 +0 0 0.025+ 0
S. aureus 25+0 0 0.025+0

Mean value of triplicate + standard deviation

Figure 1: Minimum Bactericidal concentration of methano

1 extract of leaves of D. l L

Table 4: Number of fractions obtained from methanolic extract of leaves of D. metel L. by column chromatography

Solvent system Ratio Volume (ml) No. of Fractions
Hexane 100% 50 1
Hexane: Ethyl acetate 10:1 50 2
Hexane: Ethyl acetate 5:1 48 2
Hexane: Ethyl acetate 1:1 50 3
Hexane: Ethyl acetate 1:5 48 7
Hexane: Ethyl acetate 1:10 50 5
Ethyl acetate 100% 50 5
Ethyl acetate: Methanol 10:1 50 8
Ethyl acetate: Methanol 5:1 48 6
Ethyl acetate: Methanol 1:1 50 5
Ethyl acetate: Methanol 1:5 48 7
Ethyl acetate: Methanol 1:10 50 6
Methanol 100% 50 2

1732
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Figure 2: Antimicrobial activity of fractions obtained from Column Chromatography of methanol extract of leaf of
D. metel L. against selected bacteria

CONCLUSION

In the present study, the fractions from
methanol extract of leaves of D. metel L.
were isolated by column chromatography
to study their antibacterial activity.
Methanol extract of leaves of D. metel L.
showed significant antibacterial activity
against all the selected bacteria. 36™
fraction obtained by the polar solvents
showed the maximum antibacterial activity
against almost all the selected bacteria.
Thus, the compounds present were polar as
they were eluted by polar solvent. Most of
the fractions showed antibacterial activity
against gram-positive bacteria S. aureus.
Further, this fraction can be used to identify
the presence of compounds by various
analytical techniques.
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