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Abstract

The purpose of this work was to determine the antibacterial and antifungal activities of Datura stramonium on selected
microorganisms, and to evaluate its phytochemical properties. The dry and wet leaves of D. stramonium were collected,
extracted using ethanol and water, and assessed for antibacterial and antifungal activities at different concentrations
(25mg, 12.5mg, 6.25mg, and 3.12mg) by disc diffusion method. The clinical isolates of Staphylococcus aureus,
Streptococcus pyogenes, Escherichia coli, Salmonela typhi, Aspergillus fumigatus and Candida albicans were used. The
highest zone of inhibition for bacteria was shown with ethanolic dry extract (11.3+3.4) at 25mg/ml and the lowest with
aqueous dry extract (4.0+1.4) at 25mg/ml against Escherichia coli. The highest zone of inhibition for fungi was shown
with ethanolic dry extract (10+1.4) at 25mg/ml against Aspergillus fumigatus and the lowest was with ethanolic wet
extract (2.0+0.0) at 25mg/ml against Candida albican.The phytochemical analysis result showed the presence of tannin
(1.757%), phenol (1.149%), flavonoid (6.325%), alkaloid (8.552%), phytate (2.671%), and hydrogen cyanide (4.175%).
The chromatographic analysis showed the presence of over 40 elements with the highest as hydrazine (41%) and
methyl hydrogen disulphide (41%). In this study, D. stramonium leaf extracts showed significant antibacterial and
antifungal activities due to the presence of the phytochemical and bioactive compounds. This upholds the native utility
of this plant to treat bacterial and fungal infections. Conclusively, this plant would serve as treatment alternatives for
infections and basis for sources of antimicrobial agent.
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1. Introduction

Datura stramonium is a binomial name for a plant commonly known as Jimsonweed. It is also known as thorn apple,
Jamestown or devil’s trumpet in English and Nchuagwo in Igbo and also by other different international and local names.
It is a foul-smelling, erect and freely branching annual herb that forms a bush up to 60 to 150 cm (2 to 5 ft) tall with
long, thick, fibrous and white root. The stem splits off continually into branches, and each split gives rise to a leaf and a
single, erect flower [1]. The leaves are about 8 to 20 cm (3-8 in) long, smooth, toothed, soft, and irregularly swollen with
the upper surface of the leaves, darker green than the bottom which is lighter green. The leaves have a bitter and
nauseating taste, which is imparted to extracts of the herb, and remains even after the leaves have been dried [2]. The
flowers are trumpet-shaped, white to creamy or mauve, and barely open completely. The egg-shaped and walnut-sized
seed capsule is 3 to 8 cm (1-3 inches) in diameter and either covered with spines or hairless. At maturity, it splits into
four chambers, each with dozens of small, black seeds [3]. Though it has been objected by several schools, it is stipulated
to be native to Central America and used by Algonquin Indians in Eastern North America as a hallucinogen and
intoxicant. But presently, it is common in several places and can be seen growing along roadsides, railways, residential
setting, disturbed land, wasteland, fallow land, crops, grazing land, drainage ditches, woodland edges, lowlands, gullies
and dry riverbeds, abandoned cattle yards and on river flats. One popular thought suggests that this plant does not only
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occur indigenously in Southern Africa, but also on other areas of the world and was applied by Red Indians for many
years as euphoric agent and as therapeutic agent in Great Britain. The plant ingredients are widely used in folkloric
medicine in the Caribbean and other parts of the world and serves as herbal remedy given to pregnant mothers with
asthmatic complaints. However, over dosage can result in severe toxicity.

Habitually, Jimsonweed is mainly found in warm-temperate and subtropical areas, in open surroundings and grows
rapidly on fertile soils and regions with abundant rainfall though they can also survive on sandy meadows and are
known as aggressive colonizers of agricultural fields and compete powerfully with crops in various parts of the world.
As aweed in more than 100 countries, D. stramonium is considered by Holm et al. [4] to be more widespread than even
Cyperus rotundus which is ranked as the world's worst weed.

Generally, medicinal plant have gained recognition worldwide due to the affordability, reliability, accessibility and low
side effects in therapeutic use and has increase in demand in both developed and rural areas [5]. Due to the mutagenic
characteristics of the bacterial genome, transformation of bacterial cells and rapid multiplication, several disease-
causing microorganisms keep evolving tactics and immunity to multiple antibiotics. In the prevention, diagnosis and
treatment of disease, control of microorganisms is important and presently, many microbial diseases like tuberculosis,
dengue fever, AIDS have turned out to be challenging and worrisome to the modern medical world and the infectious
diseases in the past ten years have been recorded as the cause of obliteration of several lives all through the world,
mostly in the developing countries [6]. Several synthetic antibiotics control the growth and development of
microorganisms effectively, but they are highly toxic at their optimum dosage level as many of these modern treatment
patterns have been constantly facing problems associated with side effects. Among many proposed strategies, a good
understanding of plants offers the potential of developing potent broad spectrum antibiotics. In addition, it has been
known among many proposed strategies that a fine understanding of plants proffers the possibility of developing potent
broad spectrum antibiotics. Thousands of medicinal plants constitute about 10% of the entire flora [7] and for several
years, the bulk of these plant materials have been used by the local community as an alternative solution to treat many
diseases. However many of them are still unexplored and not well characterised scientifically [8]. Hence, this research
was set out to test and evaluate the antimicrobial activities of Datura stramonium.

Jimsonweed may be an exceedingly popular plant in several sites, but it is massively under researched and contradicted.
It is not uncommon even among plant users to refer to it as snake repellent without any other information about the
name, mode of action, antimicrobial properties and toxicity, hence, the challenge on the usage, dosage and effect of the
plant on microbial life. Moreover, with a prior knowledge that a good understanding of plants proffers the possibility of
developing potent broad spectrum antibiotics, it becomes imperative to study the jimsonweed in relation to its
component and antimicrobial profile. Therefore, this work is aimed at determining the antibacterial and antifungal
activities of Jimsonweed against selected microorganisms, the phytochemical property and chemical content of the
plant through chromatography.

2. Material and methods

2.1. Sample Collection

The leaves of Datura stramonium were collected from various fields of different areas in Iho-dimeze town and confirmed
in the Department of Agricultural Science, Imo State University. Some of the leaves were rinsed and dried at room
temperature for 21 days, while some were rinsed and shredded. The bacterial and fungal cultures were collected from
Federal Medical Centre (F.M.C.), Owerri, maintained on nutrient agar and Sabourad Dextrose Agar (SDA) medium
respectively and stored at temperature of 4°C for few hours.

2.2. Preparation of Plant Extract

The dried leaves were ground to a fine powder using an electronic blender, while the wet shredded leaves were
immediately pounded to a paste. Each of the 50g of the powdered sample and 50g of the paste sample were soaked in
400ml of ethanol and water respectively for 48 hours. The homogenized plant extracts were filtered out using Whatman
No.1 filter paper, prepared using Soxhlet apparatus and then the filtrate evaporated using rotary evaporator. The
extracts were collected in sterile screw-cap bottles and stored in refrigerator at 4°C according to Nagesh and Samreen

[9].

2.3. Confirmation of Test Organisms

Standard Staphylococcus aureus, Streptococcus pyogenes, Escherichia coli, Salmonella typhi, Aspergillus fumigatus and
Candida albicans were collected and confirmed by the Microbiology Unit, Federal Medical Centre, Owerri.
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2.4. Antimicrobial Activity of the Crude Extract

Antimicrobial activity of the crude extract was determined by Disc diffusion method on Nutrient Agar and Sabourad
Dextrose Agar media using the method described by Satdive et al, [10]. Stock solution was prepared by mixing 25mg of
the crude extracts of ethanol and water dissolved in 1ml of Dimethyl sulfoxide (DMSO). Several discs were prepared by
perforating Whatman filter paper and immersed in different dilutions of the extracts; 20 discs were immersed in 0.2ml
of 25mg/ml, 12.5mg/ml, 6.25g/ml, 3.12mg/ml, and 1.56mg/ml each. They were left overnight at room temperature,
placed on petri dishes and dried in an oven at 45°C. Agar was aseptically prepared and then labelled. The test organisms
(bacteria and fungi) were smeared on the appropriate media and the disc placed on the agar using sterile forceps. The
media plates were incubated at 37°C. Zones of inhibition were examined, measured and recorded [11, 12].

2.5. Determination of Minimum Inhibitory Concentration (M.I.C)

0.5ml of the different concentrations (25mg/ml, 12.5mg/ml, 6.25mg/ml, 3.12mg/ml, and 1.56mg/ml) for all the
organisms and for the ethanolic and aqueous extracts were pipetted into test tubes. For each set, a suspension of the
organism was inoculated into the respective tubes and was incubated at 37°C for 24 hours. The lowest concentration
which inhibited the growth of respective organism (interpreted by turbidity) was taken as MIC.

2.6. Minimum Bactericidal Concentration (MBC)

To measure MBC, the broth in the tubes without visible turbidity in MIC were streaked on agar plates and incubated
overnight at 37°C.

2.7. Phytochemical Analysis

The phytochemical analysis was carried out on the ethanol extract using standard procedures to identify the

phytochemical constituents according to Yadav and Munin [13].

2.8. Qualitative Analysis

2.8.1. Determination of saponins

0.5g of the sample was separately stirred in a test tube, foaming which persisted on warming was taken as evidence for
the presence of saponins.

2.8.2. Determination of tannins

0.5g of the extract was separately stirred in a test tube with 10ml of distilled water and then filtered. Two drops of 5%
Iron III Chloride was added. Blue-black or blue-green colouration or precipitate indicated the presence of tannins.
2.8.3. Determination of alkaloids

0.5g of the sample was dissolved with 5ml 1% hydrochloric acid (HCl). Filtrate was treated with Dragendroff’s reagent.
Formation of red precipitate indicated the presence of alkaloids.

2.8.4. Determination of glycosides

1g of the sample was introduced into two different beakers and 5ml of sulphuric acid added while 5ml of water was
added to the other beaker. The two beakers were heated for 3 minutes and the contents filtered into labelled test tubes.
The filtrate was made alkaline with 0.5ml of sodium hydroxide was allowed to stand for three minutes. The presence of
reddish brown precipitate in the filtrate was a positive reaction for glycosides.

2.8.5. Determination of flavonoids

A piece of magnesium ribbon and 5ml of concentrated hydrochloric acid was added to 1ml of the extract. Colours
ranging from orange to red indicated flavones, red to crimson, flavonols and crimson to magenta, flavonones.

2.8.6. Determination of phenols

Four drops of ferric chloride solution was added to 1ml of the extract in a test tube. Formation of bluish black colour
indicated the presence of phenols.
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2.8.7. Determination of carbohydrates

To 1ml of the filtrate, 5ml of Benedict’s reagent was added. The mixture was heated and appearance of red precipitate
indicated the presence of reducing sugar [14].

2.8.8. Chromatographic analysis

For this analysis, 50ul of ethanolic extract of Datura stramonium was aspirated and plunged into the sample inlet which
carried the sample all through the other compartments. After a turnaround time of 27 minutes, the spectra was
displayed on the connected computer and analyzed, peak after peak, compound after another.

2.8.9. Data Analysis

The data from the study were analyzed and the results presented as mean standard deviations. Analysis of variation
(ANOVA) was employed to define the significant differences between the zones of inhibition. The statistical significance
was determined when P value is < 0.05.

3. Results

3.1. Antimicrobial Effects of D. stramonium Leaf Extracts on Selected Microorganisms

Table 1 shows the result of ethanolic dry leaf extract with the highest mean zone of inhibition is 16.3+3.4 (25mg/ml)
against Escherichia coli and the lowest as 0.7£0.6 (3.12mg/ml) against Salmonella typhi while Aspergillus fumigatus was
inhibited at a mean zone of 16+1.4 (25mg/ml) as the highest and 3.3+2.9 (6.25mg/ml) as the lowest (for bacteria and
fungi respectively). There was no inhibitory activity against Streptococcus pyogenes, Escherichia coli, Candida albicans
and Aspergillus fumigatus at 3.12mg/ml. The positive control drug (ciprofloxacin) showed the highest zone of inhibition
against Streptococcus pyogenes at 23.6+1.0 and the lowest against Escherichia coli at 10.0+0.0, while Candida albican
showed 20.7+1.3 and Aspergillus fumigatus at 19.0£0.0.

Table 1 Mean + zone of inhibition of the ethanolic extract of dried leaves of D. stramonium at different concentrations
against the selected test bacteria and fungi

Mean zone of inhibition in mm *S. D
Ethanolic dry leaf extract (mg/ml) Control Drugs

Test organism 25 12.5 6.25 3.12 Ciprofloxacilin | Fluconazole
SS. aureus 12.3+0.9 | 6.0£2.8 | 3.3%2.2 | 3.0+0.0 22.0+2.2 -

S. pyogenes 10.6+x1.2 | 6.3+4.2 | 1.0+¢1.4 | 0.0+0.0 23.6x1.0 -

E. coli 16.3+3.4 | 7.0+3.3 | 1.6+2.6 | 0.0+0.0 20.0+0.0 -

S. typhi 12.0+4.3 | 7.3#2.0 | 2.3+2.2 | 0.7+0.6 21.3%1.3 -

C. albicans 14.6x2.0 | 5.7+0.4 | 4.7+0.4 | 0.0+0.0 | - 20.7+1.3
A. Fumigatus 16.0 £1.4 | 6.3%x2.0 | 3.3¥29 | 0.0£0.0 | - 19.0+0.0

Note: Ciprofloxacine; Sensitive - = 21mm, Resistant - < 15mm; Fluconazole; Sensitive - = 19mm, Resistant - < 14mm

Table 2 shows the result of ethanolic fresh leaf extract where the highest mean zone of inhibition is 10.7+2.6mm
(25mg/ml) against Streptococcus pyogenes and the lowest as 0.7+0.9mm (3.12mg/ml) against Salmonella typhi.

Table 3 shows the result of aqueous dry leaf extract, where the highest mean zone of inhibition is 9.3+3.1 (25mg/ml)
against Streptococcus pyogenes and the lowest as 0.7+0.9 (3.12mg/ml) against Salmonella typhi. Other microorganisms
showed no zone of inhibition at 3.12mg/ml. Candida albican was inhibited only at mean zones of 3.7+0.9 (25mg/ml)
and 2.7+0.9 (12.5mg/ml). Aspergillus fumigatus showed no zone of inhibition.
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Table 2 Mean zone of inhibition of the ethanolic wet extract of D. stramonium at different concentrations against the
selected test bacteria and fungi

Mean zone of inhibition in mm * SD
Ethanolic wet leaf extract (mg/ml) Positive Control Drugs

Test organism 25 12.5 6.25 3.12 Ciprofloxacilin | Fluconazole
S. aureus 8.7+2.5 | 2.3¥3.3 | 1.7¢1.7 | 0.0%£0.0 22.0+2.2 -

S. pyogenes 10.7£2.6 | 6.3x0.4 | 2.7+3.1 | 0.0+0.0 23.6%£1.0 -

E. coli 9.0£0.0 | 2.7+0.4 | 1.3%x0.9 | 0.0+0.0 20.0+0.0 -

S. typhi 7.7+2.5 | 4.7#3.1 | 1.7+1.7 | 0.7+0.9 21.3+1.3 -

C. albicans 4.0+0.0 1.7¢#1.7 | 0.0+0.0 | 0.0+0.0 - 20.7+1.3
A. Fumigatus 12.7£3.7 | 5.7+2.9 | 2.0+0.0 | 0.0+0.0 - 19.0+0.0

Note: Ciprofloxacine; Sensitive - = 21mm, Resistant - < 15mm; Fluconazole; Sensitive - = 19mm, Resistant - < 14mm

Table 3 Mean+zone of inhibition of the aqueous dried leaf extract of D. stramonium at different concentrations against
the selected test bacteria and fungi

Mean zone of inhibition (mm) +S. D
Aqueous dry leaf extract(mg/ml) Positive Control Drugs

Test organism 25.0 12.5 6.25 3.12 Ciprofloxacilin | Fluconazole
S. aureus 6.7+1.3 | 2.7+0.8 | 3.3x2.2 | 0.0+0.0 22.0+2.2 -

S. pyogenes 9.3+3.1 | 3.0+0.0 | 1.0+1.4 | 0.0+0.0 23.6x1.0 -

E. coli 4.0+1.4 | 3.3%x2.6 | 1.6+2.6 | 0.0+0.0 20.0+0.0 -

S. typhi 5.7¢1.3 | 2.3+1.3 | 1.7¢1.7 | 0.7+0.9 21.3%1.3 -

C. albicans 3.740.9 | 2.7+0.9 | 0.0+£0.0 | 0.0+0.0 - 20.7+1.3
A. Fumigatus 0.0£0.0 | 0.0£0.0 | 0.0+0.0 | 0.0+0.0 - 19.0+0.0

Note: Ciprofloxacine; Sensitive - = 21mm, Resistant . < 15mm; Fluconazole; Sensitive - = 19mm, Resistant - < 14mm

Table 4 shows the result of aqueous wet extract. From this table, it can be seen that only Streptococcus pyogenes,
Escherichia coli and Salmonella typhi showed zones of inhibition. Staphylococcus auerus showed no zone of inhibition as
well as all the fungi (Candida albican and Aspergillus fumigatus).

Table 4 Mean zone of inhibition of the ethanolic dry extract of D. stramonium at different concentrations against the
selected test bacteria and fungi

Mean zone of inhibition (mm) #S.D
Aqueous wet leaf extract (mg/ml) Positive Control Drugs

Test organism 25 12.5 6.25 3.12 Ciprofloxacilin | Fluconazole
S. aureus 0.0£0.0 0.0+0.0 0.00.0 0.0+0.0 22.0+2.2 -

S. pyogenes 9.7+1.2 7.0£0.0 0.0£0.0 0.0£0.0 23.6%£1.0 -

E. coli 7.7+1.3 6.7 £2.5 2.7+0.4 0.0+0.0 20.0£0.0 -

S. typhi 10.0+3.3 9.3%#4.5 3.0£2.2 0.7+0.4 21.3%¥1.3 -

C. albicans 0.0£0.0 0.0£0.0 0.0+ 0.0 0.0£0.0 - 20.7+1.3
A. Fumigatus 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 - 19.0£0.0

Note: Ciprofloxacine; Sensitive - = 21mm, Resistant - < 15mm; Fluconazole; Sensitive - = 19mm, Resistant - < 14mm
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Table 5 shows the Minimum Inhibitory Concentration of ethanolic dried leaf extract of 3.12mg/ml against
Staphylococcus aureus. For the other bacteria; Streptococcus pyogenes, Escherichia coli and Salmonella typhi, MIC of
12.5mg/ml was obtained, while the fungi; Candida albicans and Aspergillus fumigatus both showed MIC of 6.25mg/ml.

3.2. Minimum Inhibitory Concentration (MIC)

Table 5 Minimum Inhibitory Concentration of ethanolic dry extract of Datura stramonium against selected test bacteria
and fungi

Minimum Inhibitory Concentration (mg/ml)
25 | 125 | 6.25 | 3.12 | 1.56
Staphylococcus aureus - - - - +
Streptococcus pyogenes - - + + +
Escherichia coli - - + + +
Salmonella typhi - - + + +
Candida albican - - - + +
Aspergillus fumigatus - - - + +

Table 6 shows the Minimum Inhibitory Concentration of ethanolic fresh leaf extract of 6.25mg/ml for Streptococcus
pyogenes and 12.5mg/1 for Salmonella typhi. MIC of 25mg/ml was shown for Staphylococcus aureus and Escherichia coli.
Then, MIC of 12.5mg/ml for Aspergillus fumigatus was obtained.

Table 6 Minimum Inhibitory Concentration of ethanolic wet extract of Datura stramonium against selected test bacteria
and fungi

Minimum Inhibitory Concentration (mg/ml)
25 | 12,5 | 6.25 | 3.12 | 1.56
Staphylococcus aureus - + + + +
Streptococcus pyogenes - - - + +
Escherichia coli - + + + +
Salmonella typhi - - + + +
Candida albican + + + + +
Aspergillus fumigatus - - + + +

Table 7 Minimum Inhibitory Concentration of aqueous dried leaf extract of Datura stramonium against selected bacteria
and fungi

Minimum Inhibitory Concentration (mg/ml)
25 | 125 | 6.25 | 3.12 | 1.56
Staphylococcus aureus - + + + +
Streptococcus pyogenes | - - + + +
Escherichia coli - - + + +
Salmonella typhi - + + + +
Candida albicans - - + + +
Aspergillus fumigatus + + + + +
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Table 8 shows the Minimum Inhibitory Concentration of aqueous wet extract of 6.25mg/ml against Salmonella typhi
and 12.5mg/ml for Streptococcus pyogenes and Escherichia coli. Staphylococcus aureus was not inhibited at any
concentration, as well as the fungi (Candida albicans and Aspergillus fumigatus).

Table 8 Minimum Inhibitory Concentration of aqueous fresh leaf extract of Datura stramonium on selected test bacteria
and fungi

Minimum Inhibitory Concentration (mg/ml)
25 | 12,5 | 6.25 | 3.12 | 1.56
Staphylococcus aureus + + + + +
Streptococcus pyogenes - - + + +
Escherichia coli - - + + +
Salmonella typhi - - - + +
Candida albican + + + + +
Aspergillus fumigatus + + + + +

3.3. Minimum Bactericidal Concentration
Table 9 shows the Minimum Bactericidal Concentration of ethanolic dried leaf extract. The MBC effected at all tested
microorganisms was 25mg/ml except Salmonella typhi that showed MBC of 12.5mg/ml.

Table 9 Minimum Bactericidal Concentration of ethanolic dried leaf extract of Datura stramonium against selected
bacteria and fungi

Minimum Bactericidal Concentration (mg/ml)
25 | 12,5 | 6.25 | 3.12

Staphylococcus aureus - + + +
Streptococcus pyogenes - + + +
Escherichia coli - + + +
Salmonella typhi - - + +
Candida albican - + + +
Aspergillus fumigatus - + + +

Table 10 shows the Minimum Bactericidal Concentration of ethanolic wet extract against Streptococcus pyogenes,
Escherichia coli and Aspergillus fumigatus as 25mg/ml.

Table 10 Minimum Bactericidal Concentration of ethanolic fresh leaf extract of Datura stramonium against selected
bacteria and fungi.

Minimum Bactericidal Concentration (mg/ml)

25 | 12,5 | 6.25 | 3.12
Staphylococcus aureus + + + +
Streptococcus pyogenes - + + +
Escherichia coli - + + +
Salmonella typhi + + + +
Candida albican + + + +
Aspergillus fumigatus - + + +
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Table 11 shows the Minimum Bactericidal Concentration of aqueous dry extract was observed only against
Streptococcus pyogenes at 25mg/ml.

Table 11 Minimum Bactericidal Concentration of aqueous dry extract of Datura stramonium against selected bacteria
and fungi

Minimum Bactericidal Concentration (mg/ml)
25 | 12,5 | 6.25 | 3.12

Staphylococcus aureus + + + +
Streptococcus pyogenes | - + + +
Escherichia coli + + + +
Salmonella typhi + + + +
Candida albicans + + + +
Aspergillus fumigatus + + + +

Table 12 shows the Minimum Bactericidal Concentration of aqueous wet extract was 25mg/ml against Salmonella typhi,
Streptococcus pyogenes and Escherichia coli.

Table 12 Minimum Bactericidal Concentration of aqueous wet extract of Datura stramonium against selected bacteria
and fungi

Minimum Bactericidal Concentration (mg/ml)
25 | 12,5 | 6.25 | 3.12

Staphylococcus aureus + + + +
Streptococcus pyogenes - + + +
Escherichia coli - + + +
Salmonella typhi - + + +
Candida albican + + + +
Aspergillus fumigatus + + + +

3.4. Phytochemical Analysis

Table 13 shows the quantitative phytochemical analysis of D. stramonium with the highest quantity as alkaloid (8.550%)
and the lowest as phenol (1.149%)

Table 13 Quantitative phytochemical analysis

Compound Quantity (%)
Tannin 1.757
Phenol 1.149
Flavonoid 6.325
Alkaloid 8.550
Phytate 2.671
Hydrogen 4.175
cyanide
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3.5. Chromatographic Analysis

The chromatographic analysis of the ethanolic extract of Datura stramonium using gas chromatography-mass
spectrometry is shown in table 14. From this table, it can be observed that one peak can have one, two or three
compounds at the same retention time. Peak 2 containing methyl hydrogen disulfide and hydrazine has the highest
percentage (41%) and Peak 4 containing thiazole and butanoic acid has the lowest (0.032%).

Table 14 Chromatographic analysis of the ethanolic extract of Datura stramonium using gas chromatography-mass
spectrometry

Peak number | Retention time(minute) Name Percentage
1 1.342 Benzene-ethanamine 3.262
1 1.342 Bactolin 3.262
2 1.406 Methyl hydrogen disulfide 41.110
2 1.406 Hydrazine 41.110
3 2.006 Cyclohexane 1.587
3 2.006 Hexane 1.587
4 3.147 Thiazole 0.032
4 3.147 Butanoic acid 0.032
5 3.246 Cyclohexyl-ethylamine 0.060
5 3.246 Benzene-ethanamine 0.060
5 3.246 Dextroamphetamine 0.060
5 3.246 dl-phenylephrine 0.060
5 3.246 Phenylephrine 0.060
5 3.246 Thiophene-3-ol 0.060
6 7.890 Benzene methanol 0.041
6 7.890 2-iodohistidine 0.041
7 8.728 Ethanamine 0.037
7 8.728 Amphetamine 0.037
8 10.020 6,9,12-octadecatrienoic acid 0.061
8 10.020 Allyl(dimethyl)benzyl oxysilone 0.061
9 11.091 1-hydroxy-4-dimethylhydrazonomethyl 0.033
9 11.091 3-(E)-octen-2-one 0.033
10 12.092 Diisopropyl(ethoxy)silane 0.032
11 13.658 2,5-methylene-1-thamnitol 0.041
12 14.275 1-ethoxy-1-methyl-1-silacyclohexane 0.032
12 14.275 Adipic acid 0.032
13 15.113 3-ethyl-4-hydroxy-4 0.034
14 15.881 2,3-0-Benzal-d-mannosan 0.032
14 15.881 2,3-0-Benzal-d-mannosan 0.032
15 16.553 Artemiseole 0.048
16 17.220 Amphetamine 0.033
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17 17.243 9,10-secochola 0.032
18 17.639 Benzenamine 0.069
18 17.639 Benzene propanoic acid 0.069
19 20.665 4-hydroxy-4-(2-methylcychonex-3-enyl) 0.044
19 20.665 Hydrocinnamic acid 0.044
20 21.602 5,7-dodecadiyn-1,2-diol 0.071
20 21.602 3-cyclohexen-1-ol 0.071
21 22.743 3,7,11,15-tetramethyl-2-hexadeen 1-ol 0.035
21 22.743 Phytol, acetate 15.775
22 27.882 7-methyl-Z-tetradecen-1-ol acetate 15.775
23 28.720 Octadecanoic acid 1.233

4. Discussion

The wide use of Datura stramonium by mainly rural communities is due to its availability and affordability. Herbal
medicine generally, is becoming popular and widespread even among urban areas and gaining more attraction and
interest.

The knowledge of plant extract and phytochemicals with known antimicrobial potentials can be of great value in
therapeutic use. Hence, in this study, the antimicrobial activities using ethanolic and aqueous extracts of different
concentrations against human pathogenic microorganisms, the phytochemical constituents and bioactive compounds
were conducted. And there was no previous work conducted to validate the leaf extracts of this plant using the model
employed in this research. Both ethanolic and aqueous extracts showed antibacterial and antifungal activities against
test bacteria and fungi which is supported by previous study of Ilodibia et al, [15]. Ethanolic dry extract showed the
highest activities against both bacteria and fungi which indicates ethanol is a better solvent than water and dry leaves
give better extraction than wet leaves (this could be as a result of reduced water content and more concentrated content
in dry leaves). There were higher antimicrobial activities against bacteria than fungi. This was in tune with the outcome
of research by Hadia et al, [16]. The differences between the results may be due to different cell culture types. The
extract of D. stramonium showed antibacterial activity against S. aureus and E .coli which is in line with the result
obtained by Baynesagne et al, [5]. In a study by Venkanna et al, [17], the crude ethyl acetate extracts of Datura leaves
showed good zone of inhibition (22+0.5) against S. aureus. There was antibacterial activity against S. pyogenes and S.
typhi which is in line with the outcome of Benito et al, [18]. There was antifungal activity against C. albicans and A.
fumigatus which corroborates with the work of Hadia et al, [16].

In the phytochemical analysis, saponin, alkaloid, tannin were quantified amongst others. The ethyl acetate present in
tannin and alkaloid were also reported by Adebayo, [19] to be active against Escherichia coli. Tannins have been indicted
to be responsible for the prevention of microorganism development by precipitating microbial protein and inhibiting
nutritional proteins. Saponins were also shown by Fluck [20] to be active antifungal agents and that classes of alkaloids
are among the major poisons known. This supports a finding that the plant extract may be useful in chemotherapy of
mycotic infections [16]. Antibacterial activity of D. stramonium against Gram positive bacteria in a dose dependent
manner has also been reported by Eftekhar et al, [21]. Antimicrobial activity of this plant was due to the phytochemicals
present and the secondary metabolites identified in this plant could also be responsible for the antimicrobial activity
exhibited by this plant. Artemiosole has antifungal activity, carbamic acid plays a role in Escherichia coli metabolite.
Amphetamine, Benzamine, Ethylamine which were bioactive compounds found in the chromatographic analysis of this
plant are drugs that can be used for effective medical usage. In a research by Akharaiyi and Boboye [22], antioxidant
activity shown by this plant was due to the presence of flavonoids. Hexane which was present in this plant was an utmost
antimicrobial potential against resistant microorganisms in a study by Ndayambaje et al, [23]. The result of the
phytochemical screening of ethanolic extract of Datura stramonium showed the presence of various phytoconstituents
like alkaloids, flavonoids, tannins and saponins which is in line with the outcomes obtained by Samier et al., [24]. These
phytoconstituents are known to be biologically active compounds and are responsible for antibacterial, antifungal,
antioxidant, anticancer activities [25].
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The antibacterial and antifungal activities of D. stramonium leaf extracts are therefore, due to the presence of
fundamental componenets such as flavonoids, tannins, saponins, alkaloids, hexane, artemiosole which also makes
Datura stramonium a treasured plant that can be used in the treatment of many ailments.

5. Conclusion

This study of the antimicrobial potentials on selected bacteria and fungi and phytochemical content of Datura
stramonium (Jimsonweed) is a preamble as a potential source of valuable drugs. Different extracts showed different
degrees of antibacterial and antifungal activities against test microbes. Phytochemical and bioactive compounds present
in this plant are responsible for the outcome of the result. From this study, the plant can serve as a means of
pharmacological importance and therefore, extensive and further studies on the bioactive compounds and their
antimicrobial activity should be considered. Similar and different forms of microorganisms, increased concentration of
extract, investigation to validate microbial activities against bacteria, fungi and other possible microbes are measures
that need to be taken in further research about this plant. This will unfold many wonders and the prospective mine of
this plant as a traditional medicine and to find more importance of the yet-to-be explored constituents of the plant.
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