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ABSTRACT

Aim of the present study was to screen thirteen plants for their in viire antibacterial
potentiality. The antibacterial activity of aquecus and methanolic extracts of the plants was
evaluated against 5 microorganisms by agar well diffusion method. The screening experiments
showed that 92% of the plants were active against gram positive bacteria while only 54% of plants
were active against Gram negative bacteria. Amongst the 13 plants screened, Psoralea corylifolia
showed best antibacterial activity and hence this plant was selected for further studies. The seed
and aerial parts of Psoralea corylifolia was extracted successively using a series of various organic
solvents. The antibacterial activity of these extracts was done against b microorganisms by agar
dise diffusion method. All the extracts of seed and aerial parts were active against S. epidermidis
and P. morganti while none of the extracts were active against 4. fecalis. Maximum antibacterial
activity was shown by dioxan extract of the seed. The present findings suggest that the dioxan
extract of seed of P. corvlifolia can be used as a promising novel antibacterial agent in the near
future.

Key words: Antibacterial activity, solvent extraction, aqueous extraction, successive extraction,
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INTRODUCTION

Plants produce a diverse range of bioactive molecules making them a rich source of different
type of medicines. Antimicrobial resistance is a problem in the majority of hospitals worldwide and
treatment of infection due to resistant microorganism is often difficult because many strains are
resistant to most available antimicrobial agents. Two hundred and fifty years ago there were few
or no synthetic medicines. The 250,000-300,000 species of higher plants were the main sources of
drug for the world population. Much attention have been focused on phytochemicals as potential
sources of functional substances such as antioxidants (Esaki ef af., 1999), antiplague substances
{An et al., 1998), antimutagenicities (Karakaya and Kawas, 1999), enzyme inhibitors (Cho1 ef al.,
1997) and antimicrobial substances (Yim et al., 1999; Rojas ef al., 2003; Duraipandivan et al.,
2006).

Micrcorganisms have developed resistant to many antibiotics and this created immense clinical
problem in the treatment of infectious diseases (Davis, 1994; Ordonez et al., 2003). This resistance
has increased due to indiscriminate use of commercial antimicrobial drugs commonly used in the
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treatment of infectious disease. Methods toidentify medicinal plant leads from tropical areas include
random screening, taxonomic collecting (sampling by botanical family), or ethnobotanical collecting.
It has been shown that ethnobotanically-derived compounds have greater activity than compounds
derived from random screening and therefore a greater potential for product development
{Balick, 1990). A systematic screening of traditional medicines may result the discovery of novel
effective compounds. The need of the hour i1s to sereen a number of medicinal plants for promising
biclogical activity. A number of such studies have heen done in wvaricus places of the world
(Barbour et al., 2004; Nair et al., 2008; Ding et al., 2008, Tanna et al., 2009). The aim of the
present study was to conduct a preliminary screening of a few plants for their potential
antibacterial activity and to select the most potent among them for further studies.

MATERIALS AND METHODS

Collection: The medicinal plants were collected from the Anand Agriculture University and
Pavagadh hills, Gujarat, in the month of July, 2004, The vernacular names, family and voucher
number of various screened plants is given in Table 1. The plants were thoroughly washed, cleaned
air dried and then crushed in a homogenizer to fine powder and stored in air tight bottles.

Crude solvent extraction: Crude solvent extract of the plants was prepared by taking 10 g of
dried powder in 100 mL of methanol in a 150 mL conical flask and shaking the mixture on a rotary
shaker for 24 h (Nair ef al., 2005). The extracts were then filtered, centrifuged at 5000 g for 10 min
and the supernatant was collected and air dried under reduced pressure to cbtain the extractive
compounds which were stored in airtight bottles at 4°C.,

Crude aqueous extraction: Crude aqueous extraction was done as described earlier (Nair ef al.,
2008). Ten grams of dried (plant or plant part) material was taken in distilled water in 500 mL

Table 1: Ethnobotanical information of the plants screened for antibacterial activity

Plant name Family Vernacular name Part used Medicinal uses Voucher No.
Curcuma amada Roxb. Zingiberaceae Jangali haldar Lieaf 8kin diseases, Hic cough PSN718
Merremia turpethum (L.) Shah and Bhatt. Convolulaceae Nashotar Leaf+stem Fever, lucoderma, PSN&524
Jaundice.
Psoralea corvlifolia L. Papilionaceae Babchi Leaf+stem Psoriosis and leprosy -
Hemidesmus indicus (L.) Schult. Periplocaceae Upalsari, Sariyva, Leaf+stem Urinary, dysentery PSN465
Kapoori-Madhuri
Conveolvulus microphyllus Sieb ex Spr. Convolulaceae  Shankhavali Leaf+stem  Brain tonic PSN495
Indigofera tinctoria L. Papilionaceae Gali Leaf+stem Diuretic, breathing PSN202
problems, skin diseases
Asteracantha longifolia (L..) Nees. Acanthaceae Ankhro Leaf+stem  Rheumatism, gonorrhea, PSN586
genital urinary tract
infections
Hibiscus abelmoschus Linn. Elatinaceae Musk dana Leaf+stem NF PSN40.1A
Morinda tomentose Heyme ex Roth. Rubiaceae Aal Intoto NF PSN356
Cissampelos pareira L. Menispermaceae Venivel Intoto Leprosy, cough, PSN&

cold, indigestion.

Hibiscus subderiffa Linn. Elatinaceae Khati Bhindi Leaf+stem Diuretic, sedative -
Euphorbia dracunculoids Lam. Euphorbiaceae  Ubhi dudheli Leaf+stem  Remove warts -
Alangitum salvifolium (L.f) Wang,. Alangiaceae Ankol Leaf Dysentery PSN346
NF: Not found
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beaker and was slowly heated on low flame for 2 h. The decoction thus prepared was filtered
through 8 layer of muslin cloth and supernatant was centrifuged at 5000 g for 5 min. The
supernatant was collected. The residue was again taken in distilled water and this whole procedure
at slow heating was repeated twice and all the supernatants were pocled together. The amount of
distilled water used wvaried from plant to plant. The supernatant collected was air dried under
reduced pressure to obtain the extractive compounds which were stored in airtight bottles at 4°C.,

Successive extraction: The most potent plant was selected and then extracted successively
using a series of solvents with increasing polarity (Wiart et al., 2004). The solvents used here

for successive extraction were petroleum ether, 1, 4-dioxan, acetone, methanol and N,
N-dimethylformamide (DMFE),

Tested bacterial strains: The bacterial strains were obtained from National Chemical Laboratory
(NCL), Pune. The microorganisms used were Proteus morganii NCIM2040, Alcaligenes fecalis
ATCCBTR0, Enterobacter aerogenes ATCC13048, Staphylococcus epidermidis ATCC12228 and
Bacillus megaterium ATCCH885,

Determination of antibacterial activity: A loop full of the strain was inoculated in 25 mL of
nutrient broth in a conical flask and incubated at rcom temperature on a rotary shaker for 24 h to
activate the test bacteria. The inoculum size was 1 X 10°cells. Mueller Hinton Agar No. 2 was used
for the antibacterial susceptibility study. The bacterial assay was performed by agar disc diffusion
method and agar well diffusion method.

The antibacterial activity of solvent extracts was done by agar well diffusion method
{(Perez et al., 1990; Parekh and Chanda, 2007). The media and the test bacterial cultures were
poured into Petri dishes (Hi-Media). The test strain (200 pli) was inoculated into the media
(inoculum size 10°ells mL™") when the temperature reached 40-42°C. Care was taken to ensure
proper homogenization. After the medium was solidified; a ditch was made in the plates with the
help of a cup-borer (8.5 mm). The test compound (100 pL)) (from stock solution of 2 mg mL) was
introduced into the well and the plates were incubated overnight at 37°C. The experiment was
performed under strict aseptic conditions. Bacterial growth was determined by measuring the
diameter of the zone of inhibition. The results shown in the table are Mean+SEM of the activity
obtained in triplicates which is subtracted from the control.

Agar disc diffusion method (Bauer et al., 1966; Vaghasiya ef al., 2007) was employed for the
antibacterial assay of selected medicinal plant. The media and the test bacterial cultures were
poured into Petri dishes (Hi-Media). The test strain (200 pli) was inoculated into the media
(inoculum size 10° cells mL™") when the temperature reached 40-42°C. The test compound (20 uL)
(from stock solution of 3 mg mL™Y was impregnated in to sterile dises (7 mm) (Hi-Media) and was
the n allowed to dry. The disc was then introduced into medium with the bacteria. The plates were
incubated overnight at 37°C. The experiment was performed under strict aseptic conditions.
Bacterial growth was determined by measuring the diameter of the zone of inhibition.

RESULTS AND DISCUSSION

The extractive value and the percentage yield obtained for different plants screened 1s shown
in Table 2, the extractive yield obtained for all the plants screened with distilled water ranged from
16-57% while for methanol it ranged from 4-16%. The maximum extractive yield obtained with
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Tahle 2: Extractive value and percentage sield of the plants screened

Extraction value (%) Yield (w/w)
Name of the plants Raw material (g) Aqg () Me (g) Ag Me
Curcuma amada 5 1.35 0.56 27.20 11.22
Merremia turpethum 5 2.23 0.47 44.60 09.44
Psoralea corvlifolia 5 2.69 0.62 57.30 12.34
Hemidesmus indicus 5 0.83 0.84 16.52 16.82
Convolvulus microphyllus 5 1.27 0.45 25.46 9.06
Indigofera tinctoria 5 1.27 041 25.34 8.16
Asteracantha longifolia 5 1.66 0.48 33.20 9.58
Hibiscus abelmoschus 5 1.95 0.37 30.02 7.44
Morinda tomeniosa 5 1.11 0.72 22.40 14.32
Cissampelos pareira 5 1.06 0.66 21.16 13.14
Hibiscus subderiffa 10 3.35 0.46 33.52 09.24
Euphorbig dracunculoids 10 3.14 0.65 31.40 13.04
Alangitum salvifolium 5 145 0.26 28.90 4.72

Aq: Aqueous extract, Me: Methanol extract

distilled water was from Fsoralea corylifolia (57.3%) and minimum yield obtained was from
Hemidesmus indicus (16.52%). The maximum extractive yield obtained with methanol was from
Hemidesmus indicus (16.82%) and minimum yield obtained was from Alangiuvm salvifolium
{4.72%). It appears from these results that polar compounds are more than non pelar compounds.
Similar results are reported earlier (Yang et al., 2007; Baravalia ef al., 2009),

Thirteen medicinally important plants were screened for antibacterial activity against
5 medically important bacterial strains. The detailed results of the antibacterial study are shown
in Table 3, amongst the 13 plants screened for antibacterial activity 92% plants showed activity
against K. aerogenes, while none of the plants showed activity against A. fecalis. The second
susceptible bacterium was B. megaterium which was susceptible to 54% of the plants screened.
Amongst the 13 plants screened the methanolic extract of P. corylifolic was active against
S, epidermidis, F. morganit, B. megaterium and K. aerogenes while its aqueous extract was active
only against B, megaterium and K. aerogenes. The methanolic extract of H. indicus was active
against P. morganii and F. aerogenes, while aquecus extract was active only against E. aerogenes.
The methanolic extract of A. longifolia was active against S. epidermidis and E. aerogenes, while
its aqueous extract was active against B. megaterium and F. aerogenes. The screening showed that
92% of plants screened were active against Gram negative bacteria (E. aerogenes) and 54% of
plants screened were active against Gram positive bacteria (B. megaterium). Amongst the 13 plants
screened F. corviifolia was most potent and showed activity against 4 of the 5 bacterial strains, so
this plant was selected for further studies.

From the preliminary antibacterial screening of the 13 plants, Psoralea corviifolia was selected
for detailed study. Seeds (5K) and leaf plus stem (taken together as aerial parts LSE) were
separately extracted with petroleum ether, 1, 4-dioxan, acetone, methancl and DMF. The selection
of solvents were done on the basis of their polarity, petroleum ether was used for defatting before
going for other successive extraction. The extractive values and percentage yield of these parts
extracted in different solvents 1s shown in Table 4. The percentage yield was more in seed as
compared to aerial extract. Amongst the five solvents used, percentage yield was maximum in
methanol, in both seed and aerial extracts.
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Tahble 3: Antibacterial activity of medicinal plants screened

Plant Solvent SE PM BM EA AF
C. amada AQ - - - 9.17+0.44 -
ME - - - 11.00+0.58 -
M. turpethum AQ - - - 9.83+0.73 -
ME - - - 11.66+0.33 -
P. corylifolia AQ - - 17+0.58 9.83+0.72 -
ME 14+0.58 12+0.58 10+£0.58 9.17+0.44 -
H. indicus AQ - - - 9.16+0.44 -
ME - 12+0.58 - 9.83+0.73 -
C. microphyllus AQ - - - 9.83+0.72 -
ME - - - 9.83+0.73 -
L tinetoria AQ - - - 11.17+1.37 -
ME - - - 9.83+0.73 -
A longifolia AQ . . 104058 12.0 £0.58 .
ME 9.83+0.72 - - 10.00+£0.58 -
H. abelmoschus AQ - - 10+0.58 12.00+0.58 -
ME - - 11+0.58 10.00+£0.58 -
M. tomentosa AQ - - 9.17+0.44 11.00+£0.58 -
ME - - 11+0.29. 9.00+£0.29 -
C. pareira AQ - - - 9.17+0.44 -
ME - - - - -
H. subderiffa AQ . . 10.67£0.33 9.17+0.44 .
ME - - - 11.00+0.58 -
E. dracunculoids AQ - - 9.83+£0.72 9.17+0.44 -
ME - - 9.75+0.14 11.50+£0.29 -
A saluvifolium AQ - - 10+0.58 - -
ME - - 9.75+0.14 - -

Mean+SEM, n = 3, Inhibition zone includes well diameter 8.5 mm, SE: Staphylococcus epidermidis, PM: Proteus morganii, BM: Bacillus
megaterium, EA: Enterobacter aerogenes, AF: Alcaligenes fecalis, AQ: Aqueocus extract, ME: Methanol extract, -: No activity

Table 4: Extractive value and percentage yield of Psoralea corilyfolia aerial part and seed

Solvent Raw material (5 g) Extractive value % yield (w/w)
Pe Aerial part 0.094 1.88
Seed 0.372 7.44
i Aerial part 0.167 3.34
Seed 0.238 4.76
Ac Aerial part 0.044 0.88
Seed 0.148 2.96
Me Aerial part 0.176 3.52
Seed 0.480 9.60
DMF Aerial part 0.055 1.10
Seed 0.086 1.72

Pe: Petroleum ether, Di: 1-4 Dioxan, Ac: Acetone, Me: Methanol, DMF: N, N- dimethylformamide

None of the extracts were active against A. fecalis, while all the extracts were active against
5. epidermidis and P. morganii (Table B); the DMF extract of LSE was inactive against
B. megaterium, while all the other extracts of LSE and SE were active against B. megaterium. In
LSE acetone, methanol and DMF extracts; and in SE methancl extract was inactive against
K. aerogenes, while all other extracts of both LSE and SE were active against E. aerogenes.
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Table 5: Antibacterial activity of Psoralea corylifolia extracts (seed and aerial part)

Extract SE PM BM EA AT
Pe (LSE) 7.6620.33 8.00£0.57 8.0040.57 8.35+0.33
Pe (SE) 0.35+0.33 10.35£0.33 12.001.15 8.66:0.33
Di (LSE) 10.660.33 8.00£0.57 8.35+0.33 0.35+0.33
Di (SE) 11.330.33 12.66£0.33 14.00£1.15 11.35£0.53
Ac (LSE) 8.66+0.33 8.66£0.88 10.660.66

Ac (SE) 10.330.33 9.66£0.33 9.0040.57 0.35+0.33
Me (LSE) 8.0£0.57 8.00£0.57 766033

Me (SE) 8.0£0.57 8.00£0.57 8.35+0.33

DMF (LSE) 8.66+0.88 7.66£0.33

DMF (SE) 9.33+0.33 8.66+0.66 8.33+0.33 8.66+0.33

Mean+SEM, n = 3, Inhibition zone includes disc diameter 7 mm, LSE: aerial extract, SE: Seed extract, Pe: Petroleum ether, Di: 1-4
Dioxan, Ac: Acetone, Me: Methanol, DMF: N, N-dimethylformamide, -: No activity. SE: Staphylococcus epidermidis, PM: Proleus morganii,

BM: Bacillus megaterium, EA: Enterobacter aerogenes, AF: Alealigenes fecalis

Maximum activity against all the tested bacterial strains was shown by dioxan extract of seed. In
general the activity exhibited by the SE extracts were more than the LSE extracts.

The screening showed that 92% of plants screened were active against Gram negative bacteria
and B4% of plants screened were active against Gram positive bacteria. Similar results are reported
earlier also (Parekh and Chanda, 2007; Enwuru et al., 2008, Shahwar and Muhammad, 2009).
This is in contrast to the general belief that Gram positive bacteria are more susceptible to plant
extracts (Yaghoubi et al, 2007, Kiran et al., 2008; Chanda and Baravalia, 2010). This kind of
screening work 1s very much important for the selection of appropriate plant to iscolate promising
antibacterial agent. Amongst the 13 plants screened F. corvlifolia was most potent and showed
activity against 4 of the 5 bacterial strains studied. Different parts (aerial and seed) of P. corvlifolia
were extracted with different solvents (petroleum ether, dioxan, acetone, methanol and DMF) and
amongst them; the extracts of seed (SE) showed more promising activity than the extracts of leaf
plus stem (LSE). From this it can be concluded that seeds should be further studied to identify the
active principle which shows the antibacterial property. Amongst the five extracts of seed studied,
the 1,4-dioxan extract showed maximum activity. This extract should further be screened against
fungal strains to check its antifungal activity.

The seed extract of dioxan of P. corylifolia can be used as a promising novel antibacterial agent
in the coming years. It should be studied further to elucidate and determine structural

identification of the active principle.

REFERENCES

An, B.J, M.T. Bae and C. Choi, 1998, Chemical structure and isolation of glucosyltranferase
inhibitor from the leaves of Korean persimmeon. Food Sei. Biotechnol., 7: 23-27.

Balick, M.J., 1990. Ethnobotany and the Identification of Therapeutic Agents from the Rainforest.
In: Bioactive Compounds from Plants, Chadwick, D.J. and J. Marsh (Kds.). Wiley, Chichester,
pp: 22-39.

Baravalia, Y., M. Kaneria, Y. Vaghasiya, J. Parekh and S. Chanda, 2009. Antioxidant and
antibacterial activity of Diospyros ebenum roxb leaf extract. Turk. J. Biol., 33: 159-164.,

129



Fes. J. Microbiol., 6 (2): 124-151, 2011

Barbour, E.K., M. Al-Sharit, V.. Sagherian, A.N. Habre, R.S. Talhouk and S.N. Talhouk,
2004. Screening of selected indigenous plants of Lebanon for antimicrobial activity.
J. Ethnopharmacol., 93: 1-7.

Bauver, AW., W.M. Kirby, J.C. Sherris and M. Turck, 1966, Antibiotic susceptibility testing by a
standardized single disk method. Am. J. Clin. Pathol., 45: 493-496.

Chanda, 8. and Y. Baravalia, 2010, Screening of some plant extracts against some skin diseases
caused by oxidative stress and microorganisms. Afr. J. Biotechnol., 9: 3210-3217.

Chai, 8BW.,, H.J. Kim, E.T. Chang and (G.M. Sapers, 1997. Inhibition of tyrosinase activity by plant
extracts. Food Biotechnol., 6: 44-49,

Davis, dJ., 1994, Inactivation of antibiotics and the dissemination of resistance genes. Science,
264: 37b-382.

Ding, Z., Y. Dai, H. Hao, K. Pan, X, Yac and Z. Wang, 2008, Anti-inflammatory effects of scopoletin
and underlying mechanisms. Pharm. Biol., 46: 854-850.

Duraipandiyan, V., M. Auyanar and S. Ignacimuthu, 2006. Antimicrobial activity of some
ethnomedicinal plants used by Paliyar tribe from Tarmil Nadu, India. BMC Complement. Altern.
Med., 6: 35-35.

Enwuru, N.V., 8.0. Ogbonnia, F. Nkemehule, C.A. Enwuru and O. Tolani, 2008, Evaluation of
antibacterial activity and acute toxicity of the hydroethanclic extract of Stachytarpheta
angustifolia (Mill) Vahl. Afr. J. Bictechnel ., 7: 1740-1744.

Esaki, H., K. Watanabe, H. Onozaki, S. Kavakishi and T. Csawa, 1999, Formation mechanism for
potent antioxidative o-dihydroxyisoflavones in soyabeans fermented with Aspergillus saitor.
Biosci. Bictechnol. Biochem., 63: 851-858,

Karakaya, 8. and A. Kawas, 1999. Antimutagenic activity of some foods. J. Seci. Food Agric.,
79: 237-242.

Kiran, S.E., P. Sita and K.J. Reddy, 2008, Evaluation of in vitre antimicrobial activity leaf and
stem essential oils of Chloroxylon swietenia De. World J. Microbiol. Bictechnoel., 24: 1909-1914,

Nair, R., T. Kalariya and S. Chanda, 2005, Antibacterial activity of some selected Indian medicinal
flora. Turk. J. Biol., 29: 41-47.

Nair, R., T. Kalariya and 5. Chanda, 2008. Antibacterial activity of some plant extracts used in folk
medicine. J. Herbal Pharmacotherap., 7: 191-201.

Ordonez, A.A., NM. Cudmani, D. Gomez, M.A. Vattuone and M.I. [sla, 2003, Antimicrobial activity
of nine extracts of Sechium edule (Jacq) Swartz. Microbiol. Ecol. Health Is., 15: 33-39.

Parekh, J. and 8. Chanda, 2007. [n vitro antibacterial activity of the crude methanol extract of
Woodfordia fruticosa Kurz. flower (Lythaceae). Braz. J. Microbicl., 38: 204-207,

Perez, C., M. Paul and P. Bazerque, 1990. An antibiotic assay by the agar well diffusion method.
Acta Biol. Med. Exp., 15: 113-115.

Rojas, R., B. Bustamante, J. Bauer, I. Fernandez, J. Alban and O. Lock, 2003, Antimicrcbial
activity of selected Peruvian medicinal plants. J. Kthnopharmacol., 88: 199-204,

Shahwar, . and A.R. Muhammad, 2009. In viire antibacterial activity of extracts of Mimusops
elengi against gram positive and gram negative bacteria. Afr. J. Microbiol. Res., 3: 458-462,

Tanna, A., R. Nair and 8. Chanda, 2009. Assessment of anti-inflammatory and hepatoprotective
potency of Polvalthia longifolia Var. pendula leaf in wistar albino rats. J. Nat. Med., 63: 80-85,

Vaghasiya, Y., R. Nair and 5. Chanda, 2007. Investigation of some Fiper species for anti-bacterial
and anti inflammatory property. Int. J. Phamacol., 3: 400-405,

130



Fes. J. Microbiol., 6 (2): 124-151, 2011

Wiart, C., A. Hannah, M. Yassim, H. Hamimah and M. Sulaiman, 2004. Antimicrobial activity of
Aecalypha stamensis Oliv, ex Gage. J. Ethnopharmacol., 95: 285-286,

Yaghoubi, S M.J., G.R. Ghaorbani, Z.S. Soleimanian and R. Satari, 2007. Antimicrobial activity of
Iranian propolis and its chemical composition. Daru, 15; 45-48,

Yang, D., Q. Wang, L.. Ke, J. Jiang and T. Ying, 2007. Antioxidant activities of various extracts of
lotus (Nelumbo nuficera Gaertn) rhizome. Asia Pacific J. Clin. Nutr., 16: 158-163,

Yim, C.K.,, JH. Moon and K.H. Park, 1999. Isolation of 3,4 dihydroxybenzoic acid, which
exhibits antimicrobial activity, from fruits of Gardenia jasminoides. FKor. J. Food Sei. Technol.,
31:1386-1392.

131



	Research Journal of Microbiology.pdf
	Page 1


