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Abstract 

The study was done to evaluate the phytochemicals present in the leaves and stem of S. nigiruim, B. pinnatum, C. roseus, F. 
racemosa and B. monospermaand compare them with the pharmacological activities exhibited by the plant. The antimicrobial test was 
performed to check for the most potent agent among all the samples. Nanoparticles were synthesized and characterized using UV-Vis 
spectrophotometer. The nanoparticles thus formed were also subjected to the antimicrobial tests. It was found that benzene extracts of 
B. pinnatumare most potent antimicrobial agent for P.aeruginosa and S. aureus and ethyl acetate extracts of C. roseus for E.coli. and 
silver nanoparticles of  F.racemosagave the highest activity for all the test pathogens. 
 
Keywords: S. nigiruim, B. pinnatum, C. roseus, F. racemosa, B. monosperma, antimicrobial activity. 
 
1. Introduction 

Alternative medicines today are used by about 60% of the world population and this percent includes the population from the 
developed countries (Ballabh and Chourasiya, 2007). India has long been known to use plants as a source of medicinal important 
derivatives. The traditional medicinal systems – Unani, Siddha and Ayurveda, all depend on the medicinal values of the plants. The 
medical system of Ayurveda is believed to have developed around 2500 and 500 B.C.(Subhose and Srinivas, 2005). India has such a 
rich diversity of herbs that it can also be called virtual herbarium. The herbs form essential part of our daily nutrition and also provide 
therapeutic effects. The demand for such herbs have grown drastically in recent times and many plant species, previously overlooked, 
have now become hot topic of various research (Harshal et al, 2011). The plants taken in this study have been evaluated for various 
ethanopharmocological uses. The bark and stem extract of F.racemosa have known to possess strong antioxidant activity (Veerapur et 
al., 2007) whereas leaves’ extracts have been known to be used for their antipyretic, antidiarrheal and antidiuretic activities 
(Mukherijee et al.,1998; Ratnasooriya et al., 2003). Hydro-alcoholic and alcoholic Leaf extract of Bryophyllumpinnatum were found 
to prevent renal calculi formation (process of kidney stone formation(Yadav et al., 2016). It has been reported that locals of Trinidad 
and Tobago uses Bryophyllumpinnatum for treatment of hypertension and for treatment of kidney stones (Tedge et al.,2005). The 
leaves extracts of Bryophyllumpinnatumare used in variety of Indian etanomedicinal purposes such as for the treatment of diabetes, 
dieresis and to dissolve kidney stones, and are also applied to insect bites, wounds and boils (Gurnani et al., 2014). leaf extract of 
Bryophyllumpinnatum are capable of preventing cervical cancer in humans (Mahata et al., 2012). The methanolic, ethanolic and 
aqueous extracts of Bryophyllumpinnatum have potent antimicrobial activity and are found to inhibit the growth of different Gram 
positive and Gram negativebacterias and many fungi (Okoye et al., 2013) Ethanolic and acetone extracts of Cantheranthus roseus are 
found to show good antifungal activity (Kumari and Gupta 2013). Titanium dioxide nanoparticles synthesized using Cantheranthus 
roseus leaf extract are found to show antiparasitic activity against Hippobosca maculata and Bovicolaovis(Velayuthan et al., 
2012).Cantheranthus roseus are also capable of inhibiting growth of Jurkat cell lines and promoting the growth of peripheral blood 
mononuclear cells (PBMCs). So, from this data it can be predicted that the extracts may modulate the normal and transformed immune 
cell in leukemia patiens (Ahamed et al., 2010). Similarly, the Stem extracts of Cantheranthus roseus helps in stimulation of insulin 
secretion thus decreases glycaemia (Espejel-nav et al., 2018). Silver nanaoparticles synthesized from aqueous stem extracts of 
Cantheranthus roseus are good antibacterial agents and inhibits the growth of both positive and negative bacterial strains (Subha et al., 
2015). In in-vivo studies Butea monosperma’s leaf extracts have been found to significantly reduce reactive oxygen species and DNA 
damage in both the peripheral blood and bone marrow cells (Singh et al., 2015). Bangladeshi tribes such as Garo and Hazong uses 
different parts of Butea monosperma plant for the treatment of various diseases such as Goitor, stomach disorders, snake bites and 
diabetes (Ahamed and Kabir, 2015). The stem bark extract of Butea monospermacan inhibit the gastric ulcer (Sutariya and Saraf, 
2015) stem, leaf and flower extracts of this plant is found to show anti-inflammatory, anti-glycation and antioxidant properties 
(Vaidya and Pandita, 2017).Because of the high potential of the phytochemicals to be used as drug source for various ailments it felt 
worthwhile to undertake these plants for research and analyze the phytochemical constituent and perform various other 
pharmacological  experiments.  
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2. Materials and Methods 
2.1 Plant sample collection and preparation 

The plant sample i.e., stem and leaves of Solenumnigiruim, Bryophyllumpinnatum, Cantheranthus roseus, Ficus racemosa 
and Butea monospermawere collected from the suburbs of the Satna city, Madhya Pradesh and were verified by the department of 
Botany APS university, Rewa, Madhya Pradesh. The sample thus collected were thoroughly washed in running water and dried in 
shade observing maximum precaution to prevent the degradation of bioactive compounds due to sunlight as described by Harborne 
and J.B (1973). After the samples were completely dried their powder was formed using mechanical grinder and stored in an air tight 
container. 

 
2.2. Extract preparation 

The extracts of the powered samples were prepared using solvent extraction technique. Quadruplicate were made of 20 gram 
of each sample and put in separate, labeled and dark bottles. 40 ml of each solvent i.e., acetone, benzene, ethyl acetate and 80% 
methanol were added in each container such that we obtain acetone extract, benzene extract, ethyl acetate extract and 80% methanol 
extract of all the respective samples. The bottles were then kept in dark for 48 hours. After 48 hours the solvent from each bottle was 
filtered using whatmann filter paper no.1, put in the bowls, dried in hot air oven at 1000C and scratched from bowls using 500µl 
DMSO. The extract thus obtained was stored in centrifuge tubes for further study. 
 
2.3. Phytochemical analysis 

The plant extracts obtained using solvent extraction technique were then subjected to thin layer chromatography technique, 
80% ethanol (8:2 ethanol: distilled water) was used as mobile phase. The different observations thus obtained were recorded. The 
standard procedures were used for the qualitative estimation of different bioactive constituents of the extracts. The tests performed 
were – tests for carbohydrates, flavonoid, glycosides and alkaloids were done according to Trease and Evans (1978); tests for 
terpinoids and saponins was done according to Nolleret al. (1942), the presence of saponins was further confirmed using haemolysis 
test to eliminate false positives (Sofowora, 1993) and tests for steroids were done according to Libermann (1885). 
 
2.4. Antibiogram analysis 

To check the efficacy of the different extracts towards different pathogenic bacteria antibiogram analysis was performed. The 
pathogens used were Escherichia coli, Staphylococcus aureus and Pseudomonas aeruginosa. The pure cultures of pathogens were 
obtained from the department of biotechnology, Shri Rama Krishna college of commerce and science, Satna (M.P). Agar plate well 
diffusion method (Valgas et al., 2007) was used to check the efficacy of different extracts against certain pathogen. 50µl of extract 
was loaded on each well by using micropipette and the plates were incubated for 24 hours at 370C. 
 
2.5. Nanoparticle synthesis  
2.5.1. Plant extract preparation 

On the basis of previous antibiogram test best samples from each plant i.e., benzene extract (leaf) of B. pinnatum, ethyl acetate 
extract (leaf) of Cantheranthus roseus, methanol extract (leaf) of Butea monosperma, acetone extract (leaf) of Solenumnigiruimand 
methanol extract (leaf) of Ficus racemosa were selected for silver nanoparticles synthesis. 5 grams of the sample was dissolved in 
100ml distilled water, boiled for 5 minutes, filtered and then was stored at 400C. 
 
2.5.2. Silver nanoparticle biosynthesis 

4ml of plant extract was added in the 100ml 100mM solution of AgNO3 and incubated for 24 hours at room temperature. After 
24 hours the characterization was done using UV-VIS spectrophotometer at 400nm. After the characterization centrifugation was done 
at ten thousand rpm for 10 minutes to obtain pellet. The pellet thus obtained was washed with deionized water and dried. The Ag-NP 
thus formed was stored at 400C for further analysis. 
 
2.6. Antibiogram analysis of nanoparticles 

The antiobiogram activity of the silver nanoparticles was performed using the same pathogens i.e.,S. aureusE. coli andP. 
aeruginosa. This study was done not only to compare between the NPs of different plants’ extracts but also to check the efficacy and 
antibiogram activity of the simple extract and NPs of the same plant too. 
 
3. Results  
3.1.  Thin layer chromatography 
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Table 1 - Tabular representation of the Thin Layer Chromatography of Butea monosperma leaf and stem 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2 - Tabular representation of the Thin Layer Chromatography of Solanum nigirum stem and leaf. 

Fraction No. Of spots Compound colour Retention factor 

 leaf stem leaf stem leaf Stem 
Actone 1 2  Light 

Brown 
 Brown  
Light Green 

0.90 0.78 
0.83 

Benzene  1 1 Light green Dark Green 0.88 0.73 
Ethyl acetate 1 2 Light green Dark Green 

Yellow 
0.23 0.85 

0.91 
80% Methnol 2 1 Brown Brown 0.93 0.88 

 
Table 3 : Tabular representation of the Thin Layer Chromatography of Ficus racemosa stem and leaf. 

Fraction No. Of spots Compound colour Retention factor 
leaf stem leaf stem leaf stem 

Actone 2 1  Green 
 Brown 

Light 
Green 

0.67 
0.81 

0.85 

Benzene  1 1 Green Yellow 0.48 0.85 
Ethyl acetate 2 1 Dark green 

Light green 
Light 
Green 

0.40 
85 

0.83 

Methnol 2 1 Dark brown 
Light 
brown 

Dark 
Green 

0.76 
0.83 

0.77 

 
Table 4 Tabular representation of the Thin Layer Chromatography of Catheranthus roseus leaf and stem 

Fraction No. Of spots Compound colour Retention factor 
leaf stem leaf stem leaf stem 

Actone 1 1  Light Green 
 

 Light 
Green 

0.89 0.65 

Benzene  1 2 Yellow Brown 0.88 0.76 
Ethyl acetate 2 1 Green 

Yellow 
Dark green 0.94 

0.47 
0.88 

Methnol 3 1 Light Green 
Light Grey 
Yellow 

Light Green 0.86 
0.72 
0.62 

0.77 

 
  

Fraction No. Of spots Compound colour Retention factor 

leaf stem leaf stem leaf stem 
Actone 2 1 Brown 

Green 
Brown 0.92 

0.31 
0.9 

Benzene  1 1 Light 
green 

Light 
green 

0.95 0.92 

Ethyl acetate 2 1 Dark green 
Yellow 

Light 
green 

0.38 
0.85 

0.92 

80% Methnol 3 2 Light 
Green 
Brown 
Yellow 

Brown 
Yellow 

0.44 
0.92 
0.51 

0.77 
0.73 
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Table 5 Tabular representation of the Thin Layer Chromatography of Brayophyllumpinnatum stem and leaf 

Fraction No. Of spots Compound colour Retention factor 
leaf stem leaf stem leaf stem 

Actone 2 2  Brown 
Light Green 

 Brown  
Light Green 

0.77 
0.93 

0.71 
0.85 

Benzene  - - - - - - 
Ethyl acetate 1 2 Light Green Brown  

Light Yellow 
0.87 0.85 

0.85 
Methnol 1 - Yellow - 0.89 - 

3.2. Phytochemicals analysis 
 
Table 6 Tabular representation of the phytochemical analysis of the Butea Monosperma leaf and stem. (‘+’ indicates presence and ‘-’ 
indicates no detection of phytochemicals) 

S. no. Secondary 
metabolites 

Acetone Benzene Ethly Acetate 80% Methnol 

leaf stem leaf stem leaf stem leaf stem 

1. Flavonoids + - - - - - + + 
2. Saponins - - + - - - + - 
3. Steroids + + + + - + + + 
4. Glycosides - - - - - + + + 
5. Carbohydrate - + + + - + + + 
6. Terpinoids - + + + - - + + 
7. Alkaloids + - - - - - + - 

 
 
Table 7 Tabular representation of the phytochemical analysis of the Ficus racemosa leaf and stem. (‘+’ indicates presence and ‘-’ 
indicates no detection of phytochemicals) 

S. no. Secondary 
metabolites 

Acetone Benzene Ethly 
Acetate 

80% Methnol 

leaf stem leaf stem leaf stem leaf stem 

1. Flavonoids + - - - + - + - 
2. Saponins - - - - - - + - 
3. Steroids - + - + - + + + 
4. Glycosides - + - - - + + + 
5. Carbohydrate - + - + - + - - 
6. Terpinoids - + - - - - + + 
7. Alkaloids + + - + - - + + 

 
Table 8 Tabular representation of the phytochemical analysis of the Solanum nigirum leaf and stem. (‘+’ indicates presence and ‘-’ 
indicates no detection of phytochemicals) 

S. no. Secondary 
metabolites 

Acetone Benzene Ethly Acetate 80% Methnol 

leaf stem leaf stem leaf stem leaf stem 

1. Flavonoids - + - - - - + + 
2. Saponins - - + - - - + - 
3. Steroids + + + + + + + + 
4. Glycosides - + - - - - + + 
5. Carbohydrate + - + - + - + + 
6. Terpinoids + + - + - + + + 
7. Alkaloids - - - - + + - + 
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Table 9 Tabular representation of the phytochemical analysis of the Brayophyllumpinnatum leaf and stem. (‘+’ indicates presence 
and ‘-’ indicates no detection of phytochemicals) 

S. no. Secondary 
metabolites 

Acetone Benzene Ethly Acetate Methnol 

leaf stem leaf stem leaf stem leaf stem 
1. Flavonoids + - - - - - + + 
2. Saponins - + - + - - - + 
3. Steroids + + + + + + + + 
4. Glycosides + + - - - - + + 
5. Carbohydrate + + + + + + + + 
6. Terpinoids + + - + + + + + 
7. Alkaloids - - - + - - - - 

Table 10 Tabular representation of the phytochemical analysis of the Catheranthus roseus leaf and stem. (‘+’ indicates presence and 
‘-’ indicates no detection of phytochemicals) 

S. no. Secondary 
metabolites 

Acetone Benzene Ethly 
Acetate 

80% Methnol 

leaf stem leaf stem leaf stem leaf stem 

1. Flavonoids + + + - - - - - 
2. Saponins + + + - - + - - 
3. Steroids + + + - + + + + 
4. Glycosides + + + + + + + + 
5. Carbohydrate + - + + + - + + 
6. Terpinoids + + + - - + - + 
7. Alkaloids - + - - - - - + 

 
3.3. Antibiogram analysis of the Extracts 
 
Table 11 Tabular representation of the antibiogram test of different plants' extracts against different pathogens. 

Sr. no. Plant Plant 
part 

Extraction 
solvent   

zone of inhibition (im mm) 
E. coli P. aeruginosa S. aureus 

1 

Br
ay

op
hy

llu
m

pi
nn

at
um

 

Leaf 

Acetone 14.6 16.5 17 
Benzene 10 19 19 
Ethyl Acetate 11.5 12 12 
Methanol (80%) 12.5 12.5 13.5 

Stem 

Acetone 15 12.5 12.6 
Benzene 13 12 12 
Ethyl Acetate 12 12 13 
Methanol (80%) 12 14 12.5 

2 

Ca
th

er
an

th
us

 ro
se

us
  

Leaf 

Acetone 17 0 0 
Benzene 15.5 0 0 
Ethyl Acetate 19 0 0 
Methanol (80%) 16.5 0 0 

Stem 

Acetone - - - 
Benzene - - - 
Ethyl Acetate - - - 
Methanol (80%) - - - 

3 

M
on

os
pe

rm
a 

Bu
te

a 

Leaf 

Acetone 11 12 10.5 
Benzene 0 14.5 0 
Ethyl Acetate 11.5 11.5 1l.5 
Methanol (80%) 10.5 12.5 13.5 

Stem 
Acetone 11.5 13 15.5 
Benzene 11 12.5 12.5 
Ethyl Acetate 11.5 13 0 
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Methanol (80%) 12 12 0 

4 
So

la
nu

m
 N

ig
iru

m
 Leaf 

Acetone 12.5 12.5 0 
Benzene 0 13 0 
Ethyl Acetate 13 11.5 0 
Methanol (80%) 0 0 0 

Stem 

Acetone 0 0 0 
Benzene 0 0 0 
Ethyl Acetate 0 12 12 
Methanol (80%) 0 12.5 0 

5 

Fi
cu

s r
ac

em
os

a 

Leaf 

Acetone 0 0 0 
Benzene 0 0 0 
Ethyl Acetate 12 11.5 0 
Methanol (80%) 16.5 18 13 

Stem 

Acetone 10 9 11.5 
Benzene 0 10.5 0 
Ethyl Acetate 0 0 11 
Methanol (80%) 11 11 12.5 

 
3.4. Antibiogram analysis of the nanoparticles.  
 
Table 12 Tabular representation of the antibiogram activity of the silver nanoparticles synthesized. 

Sr. No. Extract of Solvent  
Zone of inhibition (in mm) 

E. coli P. 
aeruginosa 

S. 
aureus 

1 Bryophyllumpinnatum Benzene 21 20 16 
2 Solenumnigiruim Acetone 16 0 13.5 
3 Cantheranthus roseus Ethyl Acetate 11 11 12.5 
4 Ficus racemosa 80% methanol 21 20 23.5 
5 Butea monosperma 80% methanol 18 20 22 

 
4. Discussion  

Present study clearly confirms the previous studies done on pharmacological importance and phytochemicals’ constituents. 
Comparative studies done on the five plants has shown that the medicinal importance of some plants is mainly due to the presence of 
flavonoids and in others its alkaloids or in some due to the certain fixed ratio of both. In all the samples tested for antibiogram activity 
maximum zone of inhibition was obtained in the extracts of the leaves and potency of leaf extract was found to be more than the stem 
extract. This can be due to the reason that leaves are more actively growing compared to the stem and hence biosynthesis and 
accumulation of phytochemicals is much more in them. Highest zone of inhibition was obtained in Ethyl acetate extract of C. roseus 
for E.coli and benzene extract of B. pinnatumfor P.aeruginosaand S. aureus. The nanoparticle in most of the case increased the zone 
of inhibition, showing the high potency of antimicrobial activity, however the zone of inhibition decreased in the benzene extract of B. 
pinnatumfor S. aureus, ethyl acetate extract of C. roseus for E.coli and no zone of inhibition was obtained for acetone extract of S. 
nigiriumindicating the fact that the nanoparticles somehow cancelled the effect of the extracts. In some cases, it was also observed that 
the extracts giving no zone of inhibition alone, gave a significant zone of inhibition when nanoparticles were synthesized with them. 

 
5. Conclusion 

From this study we can conclude that the benzene extracts of B. pinnatumare most potent antimicrobial agent for 
P.aeruginosaand S. aureus and ethyl acetate extracts of C. roseus for E.coli. The silver nanoparticles of methanol extract of F. 
racemosashowed highest activity towards all the three pathogens. Our study supports the previous arguments about the 
pharmacological activities of these plants and establishes a relationship between the different plants and their importance. 
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