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ABSTRACT 

 
In the present study, phytochemical screening and antimicrobial activity of Pisonia grandis R.Br. have 
been studied. The P. grandis crude extracts were prepared by using different solvents (ethanol, methanol, 
acetone, chloroform and ethyl acetate).The phytochemical screening shows the presence of secondary 
metabolites such as alkaloids, phenols, sterol, flavonoids, diterpenes, cardiac glycosides, coumarins, 
tannins, steroids, terpenoids and saponin. Alkaloids, glycosides and terpenoids were absent in acetone, 
chloroform and ethyl acetate extract. Saponin was extracted in all solvent except Methanol. All 
phytoconstituents are present in ethanol extract. Antimicrobial activity was done against eight pathogenic 
bacteria [two are Gram positive (Bacillus subtilis and Staphylococcus aureus) and six are Gram negative 
(E. coli, Proteus vulgaris, Pseudomonas aeruginosa and Lactococcus lactis, Micrococcus and Serratia 
marcescens)].The antimicrobial activity was determined by Kirby–Bauer test and zone of inhibition was 
measured in cm. In all extract T1 shows high activity than T2. Among all the extract, ethanol showed good 
antimicrobial activity against all tested organisms next followed by methanol extract. 
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INTRODUCTION 
 
Bacterial species are responsible for mortality in human 
population because their infection causes diseases like 
food borne gastroenteritis, secondary infections, 
mastitis, upper respiratory complications, urinary tract 
infection, diarrhea, septicemia (E.coli, Proteus vulgaris), 
skin infection, acute toxemia and pneumonia 

(Staphylococcus aureus). Treatment of infectious 
diseases is a big challenge due to multi-drug resistance, 
as pathogens gets resistance to existing antibiotics. It is 
therefore highly desirable to explore plants for new 
alternative antimicrobial agents to treat infectious 
diseases

1 
Organisms that cause infections are called as 

pathogens
 
In table I shows the microorganisms and its 

infections which are used in our present study. 

 
Table 1 

Microorganism and its infections 
 

Microorganisms Infection 

Bacillus subtilis [Gram positive] Gastrointestinal tract, skin infections 

Staphylococcus aureus [Gram positive] Endocarditits, Ostecomyelitis, skin infection 

Micrococcus [Gram Negative] Leukemia, Septic shock and Septic arthritis 

Serratia marcescens [Gram Negative] Conjuctivitis, keratitis, Pneumonia 

E.coli [Gram Negative] Gastro enteritis, septicemia, Mastitis 

Proteus vulgaris [Gram Negative] Urinary tract infection, wound infection 

Pseudomonas aeruginosa [Gram Negative] Opthalamia, Conjectiva, Noscomial infection 

Lactococcus lactis [Gram Negative] Endocarditic 

 
Bioactive compounds are normally accumulated as 
secondary metabolites in all plant cells but their 
concentration varies according to the plant parts, 
season climate and particular growth phase.

2
 Leaf is 

one of the highest accumulated plant part of such 
compounds and people prefer it for therapeutic 
purposes some of the active compounds inhibit the 
growth of disease causing microbes either single or in 
combination.

3
 One such important medicinal herb is 

Pisonia grandis R.Br. It is commonly known as “Leechai 
Kottai Keerai” in Tamil and Lettuce tree in English. 
According to traditional use, the different parts of the 
plants of P. grandis are used as diuretics and purgative. 
The anti-inflammatory, antifungal and wound healing 
and diabetic activities of P. grandis were reported 
earlier.

4-6 
Hence in the present study, an attempt has 

been made for the qualitative and quantitative analysis 
of its secondary metabolites and also evaluate the 
antimicrobial activity of P. grandis R.Br leaves. 
 

MATERIALS AND METHODS 
 
The present research aimed at the development of 
antimicrobial agents from natural sources. The plant 
material chosen based on the properties were collected 
from the local area in and around Madurai and 
Virudhunagar District. The leaves were washed in 
running water and the leaves were dried in shade in an 
airy place and then stored in polythene bags at room 
temperature. At the time of experiment, the dried leaves 
were powdered by using an electric blender and the 
powder was used for extraction procedure. 
 
Extraction procedure

7
 

About 20g of dried leaf powder was extracted using 
200ml of solvent (ethanol, methanol, acetone, 
chloroform and ethyl acetate) at 37

◦
C using cold 

apparatus for 8 hours. The extract was concentrated 
under vacuum. 
 
Qualitative analysis of phytochemicals 

Different  solvent leaves extracts were evaluated for 
preliminary screening of secondary phytochemicals 
such as, alkaloids, phenols, sterol, flavonoids, 
diterpenes, cardiac glycosides, coumarins, tannins, 
steriods, terpenoids  and saponin.

8
 

 
Quantitative analysis of phytochemicals 
The amount of carbohydrate

9
, protein

10,11
, phenol

12
, 

tannins
13

,alkaloids
14

, flavanoids
14

, anthocyanins
15

, 
ascorbic acid 

16  
present in the different solvent extract 

was estimated. 
 
Microorganisms 
Eight bacterial cultures namely Bacillus subtilis, Serratia 
marcescens, Micrococcus, Staphylococcus aureus, 
E.coli, Proteus vulgaris, Pseudomonas aeruginosa and 
Lactococcus lactis were chosen for this study. All the 
cultures were procured from VHNSNC, Virudhunagar, 
Tamilnadu, India. All strains were cultivated and 
maintained in Luria–Bertani (LB) medium (pH 7.0) at 
37°C. Overnight cultures of the above mentioned strains 
were used for this study. 
 
Antimicrobial assay 
Antimicrobial bioassay was carried out by Kirby–Bauer 
method. Muller Hinton agar medium (MHA) (25 ml) was 
distributed in each 100ml petriplates under sterilized 
condition. Using a sterile cotton swab, the test 
pathogens were uniformly spread over the surface of the 
MHA plates.  After spreading, three wells were made by 
scooping out the medium with a sterile cork borer 
(0.5cm).100 µl of test solutions of various 
concentrations (200µg and 100µg) were placed in two 
wells and considered as T1 and T2 respectively and the 
third well was filled with the solvent alone which acted 
as solvent control(C) fourth well Ampicillin (100µl) was 
added as standard. The plates were allowed to diffuse 
at room temperature for two hours and then incubated in 
the upright position at 37

◦
c for 18 hours. Each 

experiment was carried out and the diameter of 
inhibition zone was measured in centimeter and 
recorded. 
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STATISTICAL ANALYSIS 
 

All experiments were independently repeated three 
times. The data obtained were analyzed using 
GraphPad Prism 5.03 (GraphPad Software, Inc.; USA) 
software. 
 

RESULTS AND DISCUSSION 

 
The results of the preliminary phytochemical screening 
of the ethanol extract revealed the presence of all the 
phytoconstituents such as alkaloids, sterols, protein, 

carbohydrates, tannin, quinine, flavanoids, phenol and 
coumarin (Table 2). Our results coincides with Elumalai 
et al., 2012.

17
 Alkaloids, glycosides and terpenoids were 

absent in acetone, chloroform and ethyl acetate extract. 
Saponin was extracted in all solvent except methanol. 
The analysis of the plant extracts revealed the presence 
of phytochemicals which are known to exhibit medical 
and biological activities. For example, tannins are 
polyphenolic compounds that bind to proline rich 
proteins of pathogens and that interferes with protein 
synthesis.

18-20 

 

Table 2 
Phytochemical screening of Pisonia grandis R.Br. leaves 

 

S.No. Phytochemical 
constituents 

Ethanol Acetone Chloroform Ethylacetate Methanol 

1 Protein + + + + + 

2 Carbohydrate + + + + + 

3 Sterols + + + + + 

4 Alkaloids + - - - + 

5 Flavanoids + + + + + 

6 Quinone + + + + + 

7 Fatty acid + + + + + 

8 Tannin + + + + + 

9 Terpenoids + - - - + 

10 Phenol + + + + + 

11 Saponins + + + + - 

12 Glycosides + - - - - 

13 Coumarin + + + + + 

14 Xanthoproteic acid + + + + + 
+ =Presence ;   - =  absent 

 
Flavanoids are hydroxylated polyphenolic compounds 
known to be produced by plants in response to microbial 
infections to which this aspect has been extensively 
studied and found to have antimicrobial activity against 
an array of microorganism in vitro.

21 
Their ability has 

been attributed to their ability to form complexes with 
extracellular and soluble proteins and bacterial cell 
walls. Terpenoids were mainly used for their aromatic 
qualities. They have also been found to be potential 
agents against inhibiting bacteria.

22 

 
Table 3 

Quantitative analysis of secondary metabolites in different solvent extracts of P. grandis 
 

S.No. Compound Ethanol 
(mg/g) 

Methanol 
(mg/g) 

Acetone 
(mg/g) 

Chloroform 
(mg/g) 

Ethylacetate 
(mg/g) 

1 Carbohydrates 3.21±0.05 1.69± 0.21 1.18± 0.09 0.76± 0.14 0.67± 0.23 

2 Protein  9.8± 0.55 7.30± 0.16 5.10± 0.57 9.20± 0.18 4.8± 0.38 

3 Phenol 1.85± 0.32 1.70± 0.18 1.10± 0.48 0.35± 0.61 1.45± 0.12 

4 Tannin  11.9± 0.12 10.8± 0.23 5.8± 0.34 2.70± 0.37 8.5± 0.66 

5 Flavanoids 3.8± 0.07 3.2± 0.41 1.0± 0.62 1.90± 0.08 1.3± 0.11 

6 Alkaloids 7.8± 0.38 7.0± 0.52 6.0± 0.49 4.60± 0.46 5.8± 0.33 
The data are expressed in mean ± SEM; n=3. 
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Table 4 
Antimicrobial activity of different extracts of P. grandis leaves  

 
 

Bacterial.  
Strains 

Ethanol 
(cm) 

Methanol 
(cm) 

Acetone 
(cm) 

Chloroform 
(cm) 

Ethylacetate 
(cm) 

T1 T2 A T1 T2 A T1 T2 A T1 T2 A T1 T2 A 

Bacillus 0.7±0. 20 0.6±0.10 - 0.5±0.12 0.4±0.08 - 0.6±0.05 0.5±0.08 - 0.3±0.11 0.2±0.10 1±0.28 - - - 

S. aureus 0.9±0.58 0.5±0.15 0.3±0.04 0.6±0.16 0.5±0.13 - 0.7±0.19 0.6±0.03 - 0.4±0.15 0.3±0.08 0.2±0.06 0.7±0.14 0.6±0.21 0.5±0.14 

Lactococcus 0.7±0.14 0.6±0.20 - 0.6±0.07 0.5±0.09 0.2±0.05 0.4±0.21 0.3±0.10 - 0.5±0.23 0.4±0.11 - 0.4±0.09 0.3±0.12 - 

Proteus 0.9±0.18 0.6±0.12 - 0.5±0.18 0.4±0.07 0.1±0.02 0.5±0.15 0.4±0.13 0.1±0.05 0.3±0.12 0.2±0.08 0.2±0.05 0.5±0.13 0.4±0.10 - 

P. aeruginosa 0.5±0.08 0.3±.01 0.1±0. 02 0.4±0.21 0.3±0.11 0.2±0.02 0.3±0.09 0.2±0.08 - 0.5±0.03 0.4±0.13 - 0.5±0.16 0.3±0.08 - 

Micrococcus 0.4±0.21 0.3±0.06 0.4±0.03 0.5±0.09 0.4±0.23 0.2±0.04 0.5±0.07 0.3±0.01 0.1±0.04 0.4±0.16 0.3±0.02 0.9±0.15 0.4±0.09 0.3±0.05 0.5±0.06 

S. marcescens 0.4±0.12 0.3±0.16 0.5±0.08 0.3±0.14 0.2±0.10 - 0.4±0.06 0.3±0.07 0.4±0.12 0.3±0.08 0.1±0.05 0.4±0.11 0.5±0.18 0.4±0.12 0.5±0.01 

E. coli 0.5±0.16 0.4±0.08 - 0.3±0.05 0.2±0.07 0.2±0.03 0.2±0.02 0.1±0.01 - 0.3±0.04 0.2±0.05 - 0.3±0.09 0.1±0.10 - 

The data are expressed in mean ± SEM; n=3. 
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Table 3 represents the quantitative analysis of the P. 
grandis leaves. It shows the ethanolic extract was rich in 
carbohydrate content. High amount of protein was 
present in ethanol extract. Phenol content was very low 
in chloroform extract than the other extract. Tannin was 
present in higher amount in ethanol extract. In acetone 
extract, low amount of flavanoids content was 
estimated. This result coincides with Ayitey and addae, 
1977.

23 
Flavonoids content of leaves of Gymnema 

sylvestre was found to be 4.7 to 0.127 in ethanol extract. 
Flavonoids content was present in low amount of A. 
indica found to be 0.62, 0.10 and 0.52 to 0.20. Alkaloids 
were rich in ethanol extract than the other extracts. This 
result coincides with the alkaloid content of Carica 
Papaya which was found to be 1.22 to 0.060 for ethanol 
extract.

23
 Carbohydrates performs numerous roles in 

living organisms. Polysaccharides serve for the storage 
of energy (e.g., starch and glycogen), and as structural 
components (eg. Cellulose in plants and chitin in 
arthropods).Phenolics are the most widely spread 
secondary metabolites in plant kingdom.  The interests 
of phenolics are increasing in the food industry because 
they retard oxidative degradation of lipids and improve 
the quality and nutritional value of food. The presence of 
phenolic compounds in the leaves of    P. grandis 
showed that the leaf may have antimicrobial potential.  
This explains its use in treating diarrhea, typhoid fever 
and some other intestinal problem. This is because 
phenols and phenolic compounds have been 
extensively used in disinfections. The biological 
functions of Flavonoids include protection against 
allergies inflammations, platelets aggregation by 
microbes, ulcer and tumors.

24
  Flavonoids are present in 

the common and widely distributed group of plant 
phenolics. They are free radical scavengers and super 
antioxidants and potent which prevent oxidative cell 
damage and have strong anticancer activity.

25 
This may 

be the reason behind the use of leaf extracts of P. 
grandis in herbal medicines. Alkaloids are the most 
efficient therapeutically significant plant substance.

26
 

Alkaloids are also central nervous system stimulants.  
They have anthelmintic properties and serve as 
aphrodisiacs in the treatment of erectile dysfunction.

27 

The tannin may be partly responsible for the bitter 
astringent property associated with the leaf extracts of 
P.grandis. Table 4 represents the antibacterial activity of 
the P. grandis leaves extract.  Ethanol extract showed 
high antibacterial activity against Bacillus, 
Staphylococcus, Lactococcus, Proteus and E. coli.  The 
results were concordant with the observations of 
previous study by researchers.

28 
However, the result of 

ethyl acetate extract was comparative to those of other 
authors Jeenu joseph et al., 2011

29
 who had reported 

reduced activity of extract on microbes. E.coli 
suggesting that Gram negative organisms may be better 
equipped naturally to prevent the action of water extract. 

 
Antimicrobial activity of ethanolic extracts 
The antimicrobial activity of ethanolic extracts of P. 
grandis on eight different human pathogenic organisms 
were studied using Agar well diffusion assay using two 
different concentrations of extracts. T1 (200µg) 
concentration of extract have showed maximum zone of 
inhibition (0.9cm) against Staphylococcus which is near 
to the observations of Rashmi Chandra et al., 2011

30 

where in they reported that the ethanol extract of 

Ocimum sanctum  on staphylococcus (13mm) followed 
by Micrococcus (0.6cm). The collective analysis of 
antimicrobial activity of ethanolic extract of Pisonia 
grandis R.Br have better impact ranged from 0.2 to 
0.9cm on all the eight species of pathogenic bacteria 
Whereas, in case of T2 concentration (100µg), the 
ethanolic extract of Pisonia grandis R.Br showed the 
maximum zone of inhibition against Bacillus (0.7cm) 
followed by  Serratia (0.3cm), Bacillus (0.4cm), 
Micrococcus (0.4cm), E. coli (0.4cm), Pseudomonas 
(0.3cm), Proteus (0.6cm) Staphylococcus (0.5cm) and 
E.coli(0.4cm) with the extract of Pisonia grandis R.Br. 
The ethanol extract of P. grandis shows high as well as 
somewhat equal zone of inhibition compared to all the 
medicinal plants discussed above.  This shows that P. 
grandis is one of the very good medicinal plants 
showing better antibacterial activity. 
 
Antimicrobial activity of methanolic extract 
The antimicrobial activity of methanolic extracts of P. 
grandis on eight different human pathogenic organisms 
using two different concentrations of extract.  T1 (200µg) 
concentration of extract have showed maximum zone of 
inhibition (0.6cm) against Staphylococcus and 
Lactococcus followed by Micrococcus (0.5cm) which is 
near to the activity observed by Umamaheswari et 
al.,2008

28 
was reported that the Methanol extract of B. 

spectabilis on Micrococcus – 7mm, Bacillus (0.5cm), 
Serratia (0.3cm), Pseudomonas (0.4cm) Proteus 
(0.5cm) and E. coli (0.3cm). The collective analysis of 
antimicrobial activity of methanolic extract of P. grandis 
have better impact ranged from 0.2 to 0.6cm on all the 
eight species of pathogenic bacteria Whereas, in case 
of T2 concentration (100µg), the Methanolic extract of P. 
grandis showed the maximum zone of inhibition against 
Staphylococcus and Lactococcus (0.5cm) followed by 
Serratia (0.2cm), Micrococcus (0.4cm), Bacillus (0.4cm), 
Pseudomonas (0.3cm), Proteus (0.4cm) and E. coli 
(0.2cm) with the extract. The methanol extract of P. 
grandis R.Br shows high as well as somewhat equal 
zone of inhibition compared to all the medicinal plants 
discussed above.  This shows that P. grandis R.Br is 
having good antibacterial activity. 
 
Antimicrobial activity of Chloroform extract 
The antimicrobial activity of Chloroform extracts of 
Pisonia grandis R.Br  on T1 concentration showed 
maximum zone of inhibition against Lactococcus and 
Pseudomonas 0.5cm followed by Staphylococcus 
(0.4cm), Micrococcus (0.5cm) which is close  to the 
Umamaheswari et al.,2008

28 
reports of the Chloroform 

extract of B. spectabilis on Pseudomonas     ( 8mm). 
The inhibition Zone of chloroform extract shows Serratia 
(0.3cm), Bacillus (0.3cm), Proteus (0.3cm) and E. coli 
(0.3cm). Similar result was reported in the Chloroform 
extract of Cleodenrum paniculatum Linn.

29 
The collective 

analysis of antimicrobial activity of chloroform extract of 
P. grandis have better impact ranged from 0.2 to 0.5cm 
on all the eight species of pathogenic bacteria Whereas, 
in case of T2 concentration (100µg), the chloroform 
extract of P. grandis showed the maximum zone of 
inhibition against Lactococcus and Pseudomonas 
(0.4cm) followed by Serratia (0.1cm), Micrococcus 
(0.3cm), Bacillus (0.2cm) Staphylococcus (0.3cm), 
Proteus (0.2cm) and E. coli (0.2cm) with the extract of 
P. grandis. The chloroform extract of P. grandis shows 
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high as well as somewhat equal zone of inhibition 
compared to all the medicinal plants discussed above.  
This shows that Pisonia grandis R.Br can be used for 
treating many human diseases caused by human 
pathogenic microbes. 
 
Antimicrobial activity of Acetone extract 
The antimicrobial activity of acetone extracts of P. 
grandis on T1 concentration showed maximum zone of 
inhibition against Bacillus and Staphylococcus (0.4cm) 
followed by Micrococcus (0.3cm), Serratia (0.3cm), 
Proteus (0.5cm), E. coli (0.2cm) which is near to the 
Pavithravani et al.,2010

31 
was reported that the acetone 

extract of Piper nigrum Linn on E.coli – 5mm,  
Lactococcus (0.4cm) and Pseudomonas (0.3cm). The 
collective analysis of antimicrobial activity of acetone 
extract of P. grandis have better impact ranged from 0.2 
to 0.5cm on all the eight species of pathogenic bacteria 
Whereas, in case of T2 concentration (100µg), the 
Acetone extract of P. grandis showed the maximum 
zone of inhibition against Bacillus  and Staphylococcus 
(0.4cm) followed by Lactococcus (0.3cm) Serratia 
(0.3cm), Micrococcus (0.3cm), Bacillus (0.2cm) 
Pseudomonas (0.2cm), Proteus (0.4cm) and E. 
coli(0.1cm) with the extract of P. grandis. The Acetone 
extract of P. grandis shows high as well as somewhat 
equal zone of inhibition compared to all the medicinal 
plants discussed above.  This shows that P. grandis 
exhibits moderate antibacterial activity. 
 
Antimicrobial activity of Ethyl acetate extract 
The antimicrobial activity of Ethyl acetate extracts of P. 
grandis on eight different human pathogenic organisms 
using Agar well diffusion on two different concentration 
of extract was studied.  T1 (200µg) concentration of 
extract have showed maximum zone of inhibition 
(0.7cm) against Staphylococcus followed by Serratia 
(0.5cm), E.coli (0.3cm), Micrococcus (0.4cm), Bacillus 
no Zone of inhibition, Proteus (0.5cm), Pseudomonas 
(0.5cm) which is closer  to the Umamaheswari et 
al.,2008

28 
reported that the ethyl acetate extract of 

Ocimum tenuiflorumon Pseudomonas and Lactococcus 
(0.4cm). The collective analysis of antimicrobial activity 
of aqueous extract of P. grandis have better impact 
range from 0.2 to 0.7cm on all the eight species of 
pathogenic bacteria Whereas, in case of T2 

concentration (100µg), the Ethyl acetate extract of P. 
grandis showed the maximum zone of inhibition against 
Staphylococcus (0.6cm) followed Bacillus no zone of 
inhibition Serratia (0.4cm), Micrococcus (0.3cm), 
Bacillus (0.2cm) Pseudomonas (0.3cm), Proteus 
(0.4cm) and E. coli (0.2cm) with the extract of P. 
grandis. The Acetone extract of P. grandis shows high 
as well as somewhat equal zone of inhibition compared 
to all the medicinal plants discussed above.  This shows 
that P. grandis moderate activity of antibacterial activity. 
The Ethanol extract had a significant effect on all the 
pathogen and it was high activity against Bacillus 
subtilis, Staphylococcus species, Serratia and E. coli in 
ethanol extract of P. grandis R.Br. Methanol and 

Acetone extract of the leaves of P. grandis exhibit 
moderate activity against all the tested bacterial strains.  
Chloroform and Ethyl acetate extract of the leaves 
revealed the t low activity against all the tested bacterial 
strains. Medicinal plants are a source for novel drugs. 
Medicines derived from plants have made great 
contribution to human health. Traditional healers make 
use of water primarily and secondarily as a solvent but 
ethanolic extract of this plant were contain much better 
and powerful.  This may be due to the better solubility of 
active components organic solvent.

32
 Several works 

have been documents on the pharmacological 
screening of the plant extract which have been exploited 
as the source of innumerable therapeutic agents.

33-39
. 

The ethanobotanical approach assumes that the 
population use of plants that can offer strong includes to 
the biological activity of plant. The high percentage of 
positive result found in this study shows that this 
approach is also promising for antimicrobial activity.  
The result of the present study reveals fact that the 
organic solvent extract (Ethanol) exhibited greater 
antimicrobial activity. Bacterial pathogen gram positive 
bacterial strains were found to be more susceptible than 
gram negative bacterial strains.  The antibacterial 
activity may be due to the presence of several 
metabolites from herb species including tannin sterols 
have associated with antibacterial activity.

34
 Several 

reports have been shown that bioactive compound 
present in the plant extract have inhibitory effect on 
pathogen strains.

40-43
 

 

CONCLUSION 

 

In the present study, phytochemical analysis (qualitative 
and quantitative) and antimicrobial property of the P. 
grandis were investigated. The ethanol extract contains 
more phytoconstituents and also showed good growth 
inhibitory effect against all tested organisms. 
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