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ABSTRACT 

The present study was carried out on a poisonous plant but with high medicinal values 

& traditional importance Datura stramonium, for the qualitative and quantitative 

estimation analysis of primary metabolites & anti-microbial activity . Several methods have 

been developed for the estimation of these pigments.Plants are the richest source of 

natural antimicrobial agents. This study aims to conduct an estimation of pigment 

specifically the chlorophyll content in D. stramonium leaf, using Acetone, Methanol & Ethanol 

as solvent for extraction, to compare the amount of pigments present in that species, as 

well as comparison of the antibacterial activity in each solution with Kirby-Bauer 

standard interpretative method. Fresh leaves of D. stramonium collected from local area 

of Ranchi, Jharkhand; during January 2020. After the extraction of pigments using the 

three above mentioned solvents, analysed under UV- VIS spectrophotometry at 

wavelength 645nm & 663nm. Estimation of chlorophyll content was made using the 

methods of Arnon (1946). Comparison were made in between young & mature leaf osf 

Datura stramonium according to efficiency of work in different solvent. Paper 

Chromatograpy & TLC (Thin layer chromatography) are also used as a part 

of qualitative estimation     of primary and secondary metabolites. Like that for 

anti bacterial study culture natural agar nutrient prepared by taking 100mg/ml. in 50% 

DMSO, to grow human pathogenic bacteria, called Staphylococcus aureus & E. coli. 
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Introduction 
 

Nature has a very rich botanical 

wealth and a large number of diverse 

types of plant grow in different parts of 

the country. There are various kind of 

medicinal plants present all over the 

world. The affordability, reliability, 

availability and low toxicity of medicinal 

plants in therapeutics made them 

popular and acceptable by all religions 

and implementation in health care all over 

the world (Akharaiyi, 2011). Plants have 

been producing a diverse range of 

bioactive molecules, making them rich 

sources of different types of medicines. 

Higher plants, sources of medicinal 

compounds have continued to play a 

dominant role in maintenance of human 

health since ancient times (Farombi, 

2003). The study is carried out on Datura 

stramonium L., which has high medicinal 

values. This is commonly known as Jimson 

weed (CABI, November 2018) & belongs 

to the family Solanaceae. Generally in 

typical Hindu families it’s flower is used 

for worship purposes. Its leaves and 

branches extracts show high anti-

microbial activities. The number of multi-

drug resistant microbial strains and the 

appearance of strains with reduced 

susceptibility to antibiotics are 

continuously increasing at the present 

time. Plant extracts have greater 

potential as antimicrobial compounds 

against microorganisms and that they 

can be used in the treatment of 

infectious disease caused by 

pathogens(Okoye et al., 2010).The leaf 

extract used to treat epilepsy and skin 

ulcer type of disease. These are Mostly 

found in temperate and subtropical 

region.( Ahad HA et al.2012). Commonly 

Datura occurs naturally on fertile 

wasteland, dry river banks and roadsides. 

They always start growing where the 

been listed as the cause of destruction of 

millions of lives throughout the globe, 

particularly the developing countries(8) . 

To treat these diseases , the modern 

treatment mechanism have continuously 

been facing a problem due to 

associated side effects. Several 

pathogens have evolved immunity to 

multiple antibiotics as a result of the 

mutagenic characteristics of the 

bacterial genome, rapid multiplication 

and transformation of bacterial cells.The 

objective of the study was to analyse the 

qualitative and quantitative estimation of 

primary metabolites like Chl. A, Chl. B, 

Carotenoids as well as comparison of 

antimicrobial activity of the leaf extracts 

using the specified extraction solvents. 
 
 

II. Materials and Methods_ 
 

A. Study area 
 

The present study was carried out at 

Ranchi University, Biotechnology lab., 

located at the Morabadi area of Ranchi 

district, Jharkhand, 
 

B. Collection of plant materials 
 

Datura stramonium L. is found almost all 

over the world. I had collected the fresh 

sample of the species from Shantinagar 

area of Namkum region, Ranchi 

district, Jharkhand, Pin- 834010. 

Namkum is located at 23°21'N 85°22'E. 

The plant was authenticated by the 

department of Botany, Ranchi University. 
 

C. Extraction of Primary metabolites 
 

1. For paper chromatography & TLC 

screening 
 

The collected leaves were washed 

and cleaned with distilled water to 

remove dust and dried with absorbent 

paper. After drying 50gms of fresh leaves 

were taknenai mortar pestle 

which are chopped with sanitized scissor/  

kneifwe. F drops of 

ethanol/ acetone/ methanol was added 

in the mortar pnesdtle a then the 

leaves were crushed. Fresh leaves 



 

                       2020 November  Edition |www.jbino.com |Innovative Association  

J.Bio.Innov 9(6), pp: 1570-1584, 2020 |ISSN 2277-8330 (Electronic) 

 

Rani et al., 

extract was collected in a watch glass. 

Chromatography chamber was filled by 

100ml of 90% acetone solution (90ml 

Acetone+10ml distilled water). The choice 

of the solvent system depends on the 

properties of the components to be 

separated. Extract was loaded on the 

chromatography paper/ TLC for 5-6 

times. Chromatography paper was 

adjusted in the chromatography 

chambeCr.hromatography paper was left 

inside the chromatography chamber for 

1-2 hou 

The components can be identified on 

the basis of the (Rf) values derotemrmined 

f chromatogram, the calculated according to following equation_ 
 

Rf=(distance of the solute) /(distance of 

the solvent moves) 
 

Where, Rf = Retention factor 

2. For estimation of chlorophyll (Arnon-

1946) 
 

One gram of finely crushed fresh leaves 

extract were taken and mixed with 25 ml 

of 80% Acetone. It was then centrifuged 

at 5000 rpm for 5 minutes. 

The supernatant was transferred and 

the procedure repeated till the residue 

become colourless. The absorbance of 

the solution was read at 645 nm ,663 nm & 

500nm against the solvent (acetone) 

blank. 

The concentration of chlorophyll A, 

chlorophyll B, Carotenoids and total 

chlorophyll were calculated using the 

following equations_ 
 

Chlorophyll A = 12.7(663nm) –

2.69(645nm) Chlorophyll B = 

22.9(645nm)-4.68(663nm) Total 

chlorophyll= 20.2(645nm) + 8.02(663nm) 

Carotenoid = 0.354(500nm)-

0.312(645nm) +0.39(663nm) 
 

D. Preparation of leaf extract for 

antimicrobial activity 
 

300gms of leaves rinsed with tap water 

and dried at room temperature. D. 

stramonium leaves were ground to a fine 

powder using an electronic grinder. The 

solvents used for extraction were ethanol, 

methanol, acetone and distilled water. 

Approximately, 50g powder was 

blended with 150 ml. of each solvent. 

Orbital shaker was used for the extraction 

purpose in which the sample was 

subjected to continuous shaking for 3 

successive days. The sample was then 

filtered out using Whatman No. 1 filter 

paper, then the filtrate was evaporated 

using a rotary evaporator under reduced 

pressure at 4°C. The extract was pooled 

and dried and stored at 4°C in a 

refrigerator until screened for 

antibacterial activity. The stock solution 

was prepared by taking 100 mg/ml in 

50% dimethyl sulfoxide (DMSO), mixed 

with vortex and stored at 4°C until use in 

the refrigerator. 
 

E. Bacterial culture 
 

A bacterial culture is a method of 

bacteria organisms by allowing them 

to reproduce in predetermined culture 

media under controlled laboratory 

conditions. For any bacterial culture, it is 

necessary to provide the suitable 

environmental and nutritional conditions 

that exist in its natural habitat. The 

bacterial strains, Escherichia coli, 

Staphylococcus aureus were used. The 

ampicillin-resistant Staphylococcus 

aureus & streptomycin- resistant E. coli 

pure isolates used in this study were 

kindly provided by Department of 

Botany, Ranchi University. Microorganisms 

were grown into 10 ml. of nutrient agar at 

37°C for 24 h. 
 
 
F. Antibacterial activity assay 
 
 

The anti- microbial assay of ethanol, 

methanol & acetone extraxt of young 

and old leaves of Datura stramonium 

were prepared by disc diffusion method. 
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7gm. of nutrient agar was dissolved in 250 

ml. of distilled water and autoclaved. 

Under sterilized condition nutrient agar 

media was poured in to several 

petriplates and are allowed to cool 

down. After that 10μl. of standard 

inoculum of E. coli & S.auerus was 

spread on the surface of sterile nutrient 

agar plates.Sterile 6mm disc with 

different plant extracts were placed 

and marked at the back side of each 

plates, with different microorganisms.Two 

different antibiotic discs were also placed 

as positive controls. The plates were 

incubated at 370C for 24 hrs. 

The antimicrobial activity was detected by 

measuring zone of inhibition in milimeters. 
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III. Results and Discussions_ 
 

Healthy and fresh leaves of Datura stramonium are collected from Namkum area of ranchi. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Healthy Datura plant) (D. stramonium plant organs) (Crushing of Datura leaves) 
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Graphs showing a comparision of chlorophyll amount in between mature & young leaf of D. 

Stramonium within different slovents. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Methanolic Extracts 
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Ethanolic Extracts 
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Acetone Extracts 
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Data table for the Screening of anti- microbial activity on 50mg/ml. of mature (M) & young (Y) Leaf 

extract of Datura stramonium of JHwithin differentsolvents & different bacterial strain:- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kirby- Bauer table of zone diameter interpretative standards for staphylococcus sp. & E. 

coli as well as for other bacterial strain :- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Here, R= Resistance, I= Intermediate, S= Susceptibility 
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 According to Kirby- Bauer table of zone diameter interpretative standards the 

following table is prepared on experimental data:- 
 
 

 

ANTIBIOTICS 

Methanol (M) Methanol (Y) Ethanol (M) Ethanol (Y) 
Zone of 
Dia. 

S, R, or 
I? 

Zone of 
Dia. 

S,R,or 
I? 

Zone of 
Dia. 

S,R,or 
I? 

Zone of 
Dia. 

S,R,or 
I? 

 

AMPICILIN 

 

4mm 

 

R 

 

0mm 

 

R 

 

5mm 

 

R 

 

4mm 

 

R 

 

STREPTOMY 

-CIN 

 

6mm 

 

R 

 

6mm 

 

R 

 

6mm 

 

R 

 

5mm 

 

R 

 
 
 
 

1 
2 

6 

1 0 

 

6 

 
 

5 
 

8 
 

6 

6 5 

4 4 

4 

 
 
 
 

STREPT 
O. 
 

AMP. 
 

2 
 

0 0 

Meth. Meth.(Y Eth. Eth. 
(M) )  (M) (Y) Type 

of Leaf 
extraction 

( Graph plotted against two antibiotics, showing comparison of microbial 

activity of different types of leaf extracts) 
 
 
 
 
 
 
 
 
 
 
 

29 
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  Table for antibacterial activity of leaf extract of Datura 

stramonium from different state of INDIA against Ampicilin resistant 

Staphylococcus aureus 
 
 

Sl. 

No. 

Type of 

Extraction 

 Zone of Inhibition (mm)  Mean 

JH OD WB 

01 Methanol (M) 4 6 5 5 

02 Methanol (Y) 0 3 1 1.33 

03 Ethanol (M) 5 8 6 6.33 

04 Ethanol (Y) 4 9 7 6.66 

 
 
 
 

  Table for antibacterial activity of leaf extract of Datura 

stramonium from different state of INDIA against Streptomycin 

resistant E.coli. 
 
 

Sl. 

No. 

Type of 

Extraction 

 Zone of Inhibition (mm)  Mean 

JH OD WB 

01 Methanol (M) 6 6 5 5.66 

02 Methanol (Y) 6 8 9 7.66 

03 Ethanol (M) 6 7 6 6.33 

04 Ethanol (Y) 5 8 5 6 
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The aim of the study was to determine 

the allelopathic effect of leaf extract 

of D. Stramonium on leaf chlorophyll 

content. The range of chl. A, Chl. B, & 

Carotenoid were found. Phytochemical 

screening on medicinal plant play an 

important role in the detection of the 

bioactive principle which is a new 

source of therapeutically and 

industriallly valuable

 compounds that may lead to drugs discovery & development(Guarrera PM.1999). Analysis of the plant extracts revealed the presence of amount of chlorophyll contents in mature & young leaf of Datura stramonium. The 

result showed the reduction in total 

chlorophyll content. Phyto-chemical 

study helps to identify active constituents 

which are responsible for bringing out 

drug action. It also provides preliminary 

information on the quality of the drug. 

Fresh leaves of Datura stramonium 

collected and are crushed with Acetone, 

Methanol, & Ethanol. Few drops of 

extract taken for TLC & paper 

chromatography screening. 
 

The detected alkaloids by 

TLC plates insured that all the extracts of 

D. Stramonium contain hyoscine, the 

atropine appear only in the spot of the 

seeds under the U.V lamp. 10 ml. of 

each extraction taken in centrifugal tube 

& The centrifuge machine ran at approx. 

5000 rpm to extract the supernatant to its 

purest level. The ethanolic,methanol & 

acetone extraction shows different 

behavior at 663 and 645 nm. For the 

estimation of Carotenoid compound the 

wavelength set at 500nm. In Ethanolic & 

Methanolic extract the chlorophyll 

content in young leaf is higher than 

mature leaf but in acetone the mature 

leaf has higher chlorophyll content than 

young leaf. The chlorophyll 

molecules have great medicinal values 

like Chlorophyll plays an important role 

in making plants green and healthy. It 

also has vitamins, antioxidants, and 

therapeutic properties that may 

benefit to body. Research Shows the 

Health Benefits of Eating a Chlorophyll-

Rich Diet. 
 

For the anti- 

bacterial screening we need powedary 

extract D. stramonium leaf. 100 gm. of 

leaf extract taken. Before that D. 

stramonium plant was collected from 

different states of India like Jharkhand, 

Odisha, West-bengal. This research is 

about to study the antimicrobial 

capablities of D. stramonium from 

different regions. The anti- microbial 

assay of ethanol, methanol and 

acetone extract of young & old leaves 

were prepared by disc diffusion 

method. 10μl. of standard inoculum of 

E. Coli & Staphylococcus ( S. aureus) 

was spreaded over steriled nutrient agar 

plates. After that each solvent extract 

placed with 6mm disc size. Plates are 

culture for 24 hrs. at 37oC. The 

staphylococcus is gram +ve & 
E. Coli is gram –ve bacteria. Plant based 
antimicrobial compounds have enormous 
therapeutical potential as they can serve 
the purpose without any side effects that 
are often associated with synthetic 

antimicrobials11The whole interpretation 
is done with reference to Kirby- Bauer 
standard table. 
 

Conclusion_ 
 

The whole study which was 

carried out on a ethno-medicinal & 

poisonous plant, i.e Datura 

stramonium. Its leaves and branches 

extracts show high anti-microbial 

activities. In chlorophyll screening 

experiment it is concluded that, 

methanolic extract of Datura leaf 

shows apparently high activity on 

pigment extraction. Ethanolic extract is 

lower in this case and Acetone 

extract shows avarage activity. After 

estimating chlorophyll amount it is 

concluded that in Ethanolic & Methanolic 

extract the chlorophyll content in young 

leaf is higher than mature leaf but in 

acetone the mature leaf has higher 

chlorophyll content than young leaf. 

Qualitative study of primary metabolite 
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(plant pigment) was carried out by 

normal paper chromatography and 

quantitate study was done by 

Arnon method. In the present work, 

the antibacterial activity of D. 

stramonium leaf with 3 different 

solvents was investigated. Results of this 

study indicate that D. stramonium possesses considerable antibacterial activity that supports the use of the flora in the traditional scheme of medicine for the handling of several diseases. It shows moderate activity on S. 

aureus & E. Coli. Highest activity shown 

with E. Coli in all types of leaf extract 

used. Both the antibiotics Ampicilin & 

Streptomycin show good resistance but 

somehow fails to show intermediation 

& susceptiblity. 
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