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ABSTRACT

The aim of this work was to investigate and comphesphytochemical screening and antimicrobial \atiés of
different crude extracts from dry and fresh leasé®atura metel. Different organic solvents incliglimethanol,
chloroform, hexane, ethyl acetate and butanol wsed to prepare the crude extracts from the frexhdry leaves.
Antimicrobial activities of different crude extractrom dry and fresh leaves of Datura metel wererdgned by
agar disc diffusion method with minor modificatidm.vitro phytochemical screening for all crude raxts from
both dry and fresh leaves was tested and showntiymgiesult for alkaloid, flavonoid, saponin andntan
compounds. However, all the crude extracts didshaiw positive results for steroids and triterpenoampounds.
The methanol crude extract and its derived fractidrom dry and fresh leaves showed small and moelera
antibacterial potential with one gram positive (8tglococcus aureus) and three gram negative (Esctiarcoli,
Klebsiella pneumoniae and Pseudomonas aeruginasztgha in the range of 0—-17%. In conclusion, aiganic
crude extracts from both fresh and dry leaves cbeldised as potential sources of new antimicrgtniaperties.

Keywords. Datura metel Different organic solvents, Soxhlet extractory®chemical screening, Antimicrobial
activity

INTRODUCTION

The study and use herbal medicine has increaslmgtpme a less toxic source of medicinal of plaseduor the
treatment of many diseases. Native Americans toadilly used about 2500 of the approximately 20,p0#ht
species that are native to North America. About 8if%he population worldwide use traditional medéi which
has compounds derived from medicinal plant [1,,28,724]. Datura metelleave is classified in the plant family
solanaceae. A perennial herbaceous plant, belongitiee solanaceae family can reach a height ghll®aves are
simple, alternate, dark green, broadly ovate, shéyl lobed and glabrous. Flowers are large, sgljtand trumpet-
shaped with a sweet fragrance usually appreciatettie mornings and evenings, with a wide rangeatdws,
ranging from white to yellow and light to dark plepThe flowers are hermaphrodite and are pollohdg insects.
The fruit is in the form of a capsule covered wsthort spines. A variety of phytochemicals have bieemd to
occur in Datura metel These phytoconstituents comprises alkaloids,offaids, phenols, tannins, saponins and
sterols. The phytoconstituents Datura were analysed from various parts of the plant the leaf root andshoot.
The plant finds application in the treatment ofrchaa and skin diseases [2, 3, 4]. It is used entthatment of
catarrh, epilepsy, insanity, hysteria, rheumatimgahemorrhoids, painful menstruation skin-ulcansl wounds. It
is also used in the treatment of burns. It is usecalm cough and to treat laryngitis and Trea&serAntibacterial
studies were done oBatura metel Plant extracts have greater potential as antohiat compounds against
microorganisms and that they can be used in tlagntient of infections caused by disease causinggatis [5].

Several reports have been carried out with antwbiet activity against bacteria, bacterial pathagand fungi [6,
7]. Moreover, scientific studies and the resultsaotimicrobial and phytochemical screening on edhand hydro
alcoholic crude extracts of this plant have begiored earlier. But our study has been plannedeterthine the
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antioxidant activity and phytochemical compoundslifferent organic crude extracts from both dry &mes$h leaves
Datura metel.The antimicrobial activity of different crude extta from both fresh and dry leaves against some
selective pathogenic bacteria locally available passible development of new drugs for the preweentind
treatment of infectious diseases caused by battesihogens. Therefore, the aim of this presentkwerto
investigate the phytochemical screening and antohial activities of different crude extracts fradry and fresh
leaves oDatura mete[8, 9].

MATERIALSAND METHODS

Materials

The chemicals used in this present study suchxanke chloroform, ethyl acetate and acetic anhydasiad butanol
were purchased from Sigma-Aldrich, Germany. Methavess obtained from Emsure, Germany. Ammonia was
obtained from Appli Chem, Germany. Sodium hydroxate sulphuric acid were obtained from Ohilip Harri
England. Filter papers that were used in the disewpurchased from Whatman, GE Healthcare compabiésa.

The bacterial strains such @tphylococcus aureS. aureul Escherichia col(E.Col)), Klebsiella
pneumoniag€K. pneumoniaeandPseudomonas aeruginofd. aeruginosa were obtained from Federal Medical
Center, Katsina, Nigeria. The UV spectroscopy (WB0QA Shimadzu spectrophotometer, Japan) was used for
measuring the absorbance of the samples.

Plant sample

The leaves of samplBatura metelwere collected and identified in Biological gardeinDepartment of Biology,
Umaru Musa Yar'adua University, Katsina, NigericheTsamples were packed instantly in polyethylergs lia
avoid decomposition of some bioactive compounds.

Preparation of samples

The leaf samples were washed carefully with waieetmove dust and foreign materials. Then the whébaves
were divided in two parts. One part of the leaf gl® (200 gm) were dried under shade at temperé26réC) for
7 days. The other parts consisting of fresh sam{@@8 gm) were cut into small pieces for the extomcprocess.
After drying the leaf samples (150 gm) were groimd a powder form using a grinder for 30 s.

Extraction procedurefor dry leaf powder samples

The dry leaf powder samples (150 gm) were extraetgd methanol solvent (350 ml) for 3 days usingxidet
extractor until complete extraction. After extractj the sample was filtered with filter paper (Whahn 41). The
methanol solvent was evaporated using a rotaryarasqr under pressure for 30 min resulting in aissotid crude
extract (9.31 g). The dry methanol crude extracB4®) was transferred into test tube for antiomtdactivity,
antimicrobial and phytochemical screening. The et crude extract (9.0 gm) was suspended in wa@d ml)
and shaken until the crude extract dissolved. Tdetisn was transferred into a separatory funnel aextracted
successively and separately with 30 ml and 20 ntheofane, chloroform, ethyl acetate and butanopeaetsvely.
After extraction all crude extracts were put inside fume hood for the solvents to evaporate. Afiersolvent was
completely evaporated the hexane crude extrac®? (), chloroform crude extracts (0.12 g), ethydtate crude
extracts (0.15 g) butanol crude extracts (0.36ng)r@sidual methanol fractions (0.44 g) were olgtdin

Extraction procedurefor fresh leaf samples

The small pieces of fresh leaf samples (200 gmgwetracted using the maceration method with methssivent
(300 ml) for 3 days. After complete extraction, tbe@mple was filtered with filter paper and the solvwas
evaporated using a rotary evaporator under prefsur80 min resulting in a semi solid crude extréets8 g).
About (0.34 g) of methanol crude extract was tramsfl in a test tube for a different study. Theharmbl crude
extract was suspended in water and then extraatedessively and separately with hexane, chlorofagthyl
acetate and butanol. After extraction, all crudgasts were put inside the fume hood for few d&fter the solvent
evaporates, the hexane crude extracts (1.68 gyrafbtm (0.11 g), ethyl acetate (0.32 g) and butéd®9 g) and
residual methanol fractions (0.21 g) were obtained.

Preliminary phytochemicals screening

The stock solution was prepared from each of thdeextracts such as hexane, chloroform, ethyhtgdbutanol
and methanol extracts (100 mg); and was dissolmedO ml of its own mother solvents. The obtainedclst
solutions were subjected to preliminary phytocheinscreening.

Test for alkaloids
The dry powder samples (1 gm) were taken in attémt and an ammonia solution (3 ml) was added. tdhiey
were allowed to stand for few minutes. Then chlonof (10 ml) was added to the test tube sampleshmvias
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shaken and then filtered to remove the powder segnflhe chloroform was evaporated using a watdr aatl
Mayer’s reagent (2 ml) was added. A cream coloregtipitate was immediately produced which indicates
presence of alkaloids.

Test for flavonoids

A few drops of diluted sodium hydroxide solutionrereadded to the stock solution Datura metel(0.5 ml). An
intense yellow colour appeared in the plant crudeaet, which became colourless upon the additiom few drops
of diluted HSO, acid. This shows the presence of flavonoids.

Test for saponins

The stock solution from each crude extract of (@lpwas diluted with distilled water (20 ml) anceththe test tube
was shaken by hand for 15 min. The formation obanf layer on the top of the test tube showed tkegmrce of
saponins.

Test for steroids

The powder samples of (1g) were dissolved in clitoro (10 ml) and added concentrated sulphuric éichl) into
the test tube by wall sides. The colour of the upgger turned red and the sulphuric acid layemsttyellow with
green fluorescence. This indicated the presenseobids.

Test for tannins

The stock crude extract solution (0.5 ml) was dis=b in chloroform (5 ml) and added acetic anhyer{d ml).
Finally sulphuric acid (1 ml) was added carefulhythe solution along the wall sides of the ves8eireen colour
was formed, showing the presence of tannins.

Test for triterpenoids

The dry crude plant extract (5 mg) was dissolvechioroform (2 ml) and then acetic anhydride (1 wdjs added to
it. One millilitre of concentrated sulphuric acicasvadded to the solution. The formation of reddisthet colour
shows the presence of triterpenoids.

Antibacterial activity assay

The antibacterial potential test was carried oumgishe agar disc diffusion method [13]. Negativmirols were
prepared by using the same solvents employed ®oldis the samples. Inhibition zones were measuretl a
compared with the standard reference antibioticxacitin. Each extract was subjected to serial tido by using
dimethyl sulphoxide (DMSO) as a solvent to give @ml, 1 mg/ml, 0.5 mg/ml, and 0.25 mg/ml solutioitie
concentration of amoxicillin standard used for teisidy was at 1 mg/ml. Each prepared concentratiothe
different extracts was tested for its antimicrolsativity against one gram (+) bacter. @ureusand three gram
(-) bacteria E. coli, K. pneumoniaandP. aeruginosa on nutrient agar plates using disc diffusion rodth
Whatman No. 1 sterile filter paper discs (6 mm ditam) were impregnated with methanol extracts bfragtions
of Datura meteland placed on the inoculated agar. The concemtrafiamoxicillin standard used for this study was
at 1 mg/ml. All the plates were incubated at 37f&6€ 24 h. Evaluation of antibacterial activity waseasured
showing the diameter of the zones of inhibitioniagiathe tested bacteria. Each method in this éxmet was
replicated three times.

RESULTS

Table 1: Phytochemical analysis of hexane, ethyl acetate, chloroform, butanol and methanol crude extract from the fresh and dry leaves
of Datura metel

Inference Extracts Phytochemicals
Alkaloids | Flavanoids | Saponins | Steroids | Tannins | Triter penoids
Fresh leaves - - + - + -
Butanol extract
Dry leaves - - + + -
Chloroform extract | eSn1eaves ha ~ ha ha ~
Dry leaves + - + + -
+ - + + -
Ethyl acetate extra Fresh leaves
Dry leaves + - + - -
Fresh leaves + + - - -
Hexane extract
Dry leaves + + - - - -
Fresh leaves + + + - - -
Methanol extract Dry leaves " ; " — —
+ = Presence; — = absence

140
Scholars Research Library



Kankia, H. I. Arch. Appl. Sci. Res., 2014, 6 (6):138-143

Table2: Antimicrobial activity of different crude extractsof D. metel against E. coli, P.aeruginosa, K. pneumoniae and S. aureus

Crude ' E. coli’ (mm) S. aureugmm) P. aeruginosarfim) K. pneumonigmm)
Extract Concentration Fresh Dry Fresh Dry Fresh Dry Fresh Dry
leaves leaves leaves leaves leaves leaves leaves leaves
Hexane 2 mg/ml 11+£0.11 7 +0.3( 12 +0.20 8 80.83 16+0.22 6+0.17 nd Nd
1 mg/ml 15+0.23 10 + 0.44 nd nd 13+0.51 8410.| 7+0.32 7+0.27
0.5 mg/ml 9+0.18 8+0.35 nd nd 12 £0.27 6280.| 8+0.18 8+0.10
0.25 mg/ml 8+0.44 8 +0.28 10 £ 0.3] 7+0.32 nd nd nd nd
Standard 30+0.22 30+£0.10 26 £0.13 26 £0{34 +0/4 7+0.23 8+0.41 8+0.2§
Ethyl acetate 1 mg/ml 11+0.08 | 11+0.30| 11+0.16 | 10+0.21 | 13+0.22 8+0.34 7+0.54 7+0.17
0.5 mg/ml 9+0.23 7+0.25 7+0.15 8+0.31 12.41 6+0.24 nd nd
0.25 mg/ml 8+0.12 6+0.21 nd nd 7+0.12 75950. 9+0.20 9+0.32
Standard 30+0.11 30+0.28 20+£0.52 20+ 022 +0M41 7 +0.56 7+0.29 7 +0.08
2 mg/ml Nd Nd 9+0.51 nd 10 £ 0.52 8+0.21 8 +0.00 8+0.09
Chloroform 1 mg/ml 13+0.41 11 +0.25 12 +0.37 16 £0.32 8+0.41 6+0.22 7+0.22 7+0.22
0.5 mg/ml 9+0.23 8 +0.27 nd nd 6 +0.4] 604 7+0.12 7+0.12
0.25 mg/ml 8+0.30 8+0.37 11+0.2 8+0.26 nd nd 7+0.45 7+0.14
Standard 30+0.31 30+0.2p 8 + 0.4 8 +0.23 B4 8 + 0.59 8 +0.05 8 +0.15
2 mg/ml 17 £0.22 7+0.23 12 £ 0.33 6+0.3¢ 10.61 6+0.21 7+0.17 7+0.29
Butanol 1 mg/ml 12 £0.17 7+0.28 9+0.12 7+0.34 8+0.29 7 +0.49 8+0.23 8+0.54
0.5 mg/ml 9+0.20 6+0.28 9 +0.09 nd 8+03Y +@18 nd nd
0.25 mg/ml 9 +0.55 9 +0.39 8+0.22 8 +0.1P J.49 7+0.23 nd nd
Standard 10+0.22 10+0.3f 7 +0.61 7+0.27 B1R 8+0.34 9+0.11 9+0.19
2 mg/ml 12 £0.43 6 +0.33 16 + 0.2( 12+0.21 #1109 6+0.10 6+0.22 6 +0.1Q
Methanol 2 mg/ml 16 +0.38 8+ 0.12 16 £ 0.3 6.440 17 £0.08 8+0.17 6+0.15 6 +0.3D
1 mg/ml 12 +£0.19 6+0.44 12 + 0.55 6 +0.31 1a. 32 8 +0.23 6 +0.28 6 +0.43
0.5 mg/ml 13+0.26 nd 10+0.13 7+0.38 8+0.71 8+0.12 7 +£0.03 7+0.33
0.25 mg/ml 8+0.13 8 + 0.56 8+0.22 8+0.34 7.2 7+0.42 8 +0.61 8 +0.1Q
Standard 10+0.22 10+£0.24 7 +0.33 nd 11 +£0.p911 +£0.32 7+0.13 7+0.32

nd = Not detected.
a Values are represented as the mean +S.D. oétbxperiments.

DISCUSSION

Phytochemical constituents in the plant sampleskai@vn to be biologically active compounds and tlaeg
responsible for different activities such as aritart, antimicrobial, antifungal, and anticance2[18,7 9, 10]. All
secondary metabolite components displayed antifigr@roperties through different biological mecisams. Most
of the secondary metabolite components were igblatel identified in the polar plant crude extrddi$]. The
biochemical screening of hexane, ethyl acetat@rofdrm, butanol and methanol crude extracts froest and dry
powder leaf samples @fatura metalsed in this study revealed that the crude extraotstained alkaloids,
flavonoids, saponins and tannins (Table 1). Thetqahemical screening of methanol fresh and dry t@afle
extracts studied showed the presence of active ichémonstituents such as alkaloids, flavonoids aagonins
(Table 1). Saponins were also present in othelledifycrude extracts ddatura metel The most effective bioactive
compounds alkaloids and flavonoids were found ilapmethanol and butanol crude extracts. Tanniasaaother
active compound found to be present in hexane &imtaform extracts. Therefore, the detected difféDatura
metebioactive compounds in different crude extractsrfrdry and fresh leaves Dfatura meteiay be responsible
for the antibacterial activities. Several reporte available on flavonoid groups which exhibiteghipotential
biological activities such as antioxidant, antimimatory, antimicrobial, anti-angionic, anticaneed anti-allergic
reactions [12, 13, 14, 15]. Saponins are also hiaconstituent which involved in plant defenseteyn because of
their antimicrobial activity. Tannins and their tetives are phenolic compounds considered to bmapy
antioxidants or free radical scavengers [16, 17, 18

The antimicrobial activity of the fresh and dry mlacrude extracts was estimated using standardecoional
methods again®. aureus, E. cqlP. aeruginosand K. pneumoniaeThe dry methanol crude extract Datura
metelnd its fractions revealed comparatively smalltzatierial potential against gram-positive and greagative
bacteria at the concentrations of 2 mg/ml, 1 mg/@§ mg/ml and 0.25 mg/ml with their respective esrof
inhibition of 0-11 mm (Table 2). However, the frestethanol crude extract Bfatura metednd its fractions
revealed a moderate antibacterial potential agdivestemployed bacterial strains and all workingosorrations
with their respective zones of inhibition of 0—1Wn{Table 2). The methanol fresh crude extract slidomederate
antibacterial potential againSt aureus, E. colind P. aeruginosaacteria, at the concentrations of 2 mg/ml,
1 mg/ml and 0.5 mg/ml (Table 2). However, all cridracts from dry samples showed small activitgiagt all
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employed bacterial strains. Butanol crude extramnffresh samples showed moderate activity ag&natireus, E.
coli, P. aeruginosand K. pneumonia@t concentrations 2 mg/ml and 1 mg/ml but dry erwgktract samples
showed small potential at most of the concentratiagainst all bacterial strains. However, the bacteK.
pneumoniaelid not show any potential activity at the concativn of 0.5 mg/ml and 0.25 mg/ml. The chloroform
crude extracts from fresh and dry samples did rwiws any activity againgt. coliandS. aureust the
concentration of 2 mg/mR. aeruginosaandK. pneumoniaavith chloroform crude extracts showed small atyisit
all concentrations. The hexane and ethyl acetdifasttions showed moderate antibacterial poteatiginst most
of the tested bacteria. But, the hexane crude extlal not show any activity agairdt aeruginosaand K.
pneumoniadested bacterial strains at the concentration h@hnl. The ethyl acetate crude extracts also did n
show any activity again§. aureusandK. pneumonia¢ested bacterial strains at the concentratiors mfj/ml and
0.5 mg/ml and 2 mg/ml and 0.25 mg/ml. The contrdlihits the growth of all the tested bacteria. Galtg the
antimicrobial activity of plant crude extracts dede on the dose and the type of bacterial straimdayed. Also
these antibacterial actions could be related to ttieemical components in the crude extracts [8,188 20]. The
bioactive compounds such as tannins and flavoremdgponents were present in the crude extracts. Hawthese
bioactive compounds were inducing the antioxidamt antimicrobial activities. The amount of activamponents
in the crude extract may be diluted or increased ttoncentrations by fractionation [20, 21] beeatisey have the
ability to inactivate microbial activity, enzyme=ll envelope transport proteins, and so forth4324]. Further
studies are required for the isolation and idegdifon of individual active compounds and dlswivo studies are
needed for better understanding of their mechanisaction as antimicrobials.

CONCLUSION

The present antimicrobial study of different cridéracts of showed th&tatura metelmethanol crude extract from
fresh leaves and chloroform crude extract from ldgve shows highest activity against the employactdria.
Phytochemical screening showed that the antibattectivities of the crude extracts Dhtura metadepend on the
presence of phytochemicals such as alkaloids,id&rbavonoids and tannins. This plant crude etgr&ould serve
as potential sources of new antimicrobial agentsther research is needed towards isolation amtifamtion of
active principles present in the extracts whichlddae used for pharmaceutical use.
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