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ABSTRACT

The antifungal activity of seven different species of Bauhinia namely
Bauhinia acuminata L., Bauhinia variegata L., Bauhinia purpurea L.,
Bauhinia scandens L., Bauhinia vahlii W. and A., Bauhinia racemosa
Lam, Bauhinia malabarica L. were tested against four plant pathogenic
fungi like Helminthosporium oryzae, Fusarium oxysporum by spore ger-
mination method and Rhizoctonia oryzae, Aspergillus niger by agar cup
method respectively. The dried plant |eaves were extracted with three li-
ters of 50% of agueous ethanol at room temparature for seven days. The
individual extract was filtered separately. Each extract was charcoalised
and concentrated under reduced pressure and adark brown residual solid
was obtained in each case. The residue obtained in each case was diluted
and subjected to antifungal assay for locating the antifungal properties of
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each species.

INTRODUCTION

Concern hasbeen expressed about therising preva-
lenceof pathogenic microorganismswhichareresistant
to the newer (or) modern antibiotics that have been
produced inthelast three decades® 4. Also, the prob-
lem posed by the high cost, adulteration andincreasing
toxic sdeeffects of these synthetic drugs coupled with
their inadequacy in diseasetreatment found more es-
pecially in the devel oping countries cannot be over
emphasized?. Coincidentaly, thelast decadehasaso
witnessed increasing intensive studies on extractsand
biol ogically active compoundsisolated from plant spe-
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ciesused for natural therapiesor herba medicing**2,
Legumesareused medicindly indifferent countriesand
are sources of many potent and powerful drugs®. A
widerangeof medicina plant partsisused for extract
asraw drugsand they possessvaried medicinal prop-
erties. Thedifferent partsof legumesareusedincluding
root, stem, fruit, twigsexudatesand modified plant or-
gans. While some of theseraw drugsarecollectedin
small quantitiesby theloca communitiesand folk hedl -
ersfor loca use, many other raw drugsarecollectedin
larger quantities and traded in the market asthe raw
materia for many herbal industries®. Although hun-
dredsof plant species have been tested for antimicro-
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bia properties, thevast mgority of them have not been
adequately evaluated*®. Herbal remedies are often
sought by patientswith chronic diseaseespecidly pa-
tientswith cancersto provide symptom relief*+1922,
Barneset al.l*9, have al so reported that, natural prod-
uct was oneof thetherapies most commonly used by
adultsand childrenintheU.S. Increasein degth asso-
ciated with cancer!™, thecallous side effects of some of
the cancer chemotherapies™® and the recurrence of
drug-resistant tumorsaswell asthelack of selectivity
of anticancer drugs*®, havetriggered the search for
morenatural cancer fighting agents, particularly those
derived from plants. The need for acontinuous search
for novel natural products that can act as cancer
chemopreventiveand/or chemothergpeutic agents, have
triggered anincreasein theinterest on plant-derived
secondary metabolites, with potentia anticancer activ-
ityl,

Bauhinia (amember of subfamily Caesal pinoidae
or Caesal piniaceae), agenus of 250 speciesof trees,
shrubsand climbers, distributed throughout thetropica
region with nearly 40 speciesoccurringin India, has
gained aposition for medicina and other economicva-
ues. B. purpureaisnativeto Southern Chinaand India,
and have been used to treat stomach tumors, ulcers,
wounds, glandular swellings, diarrheaand fever?.,
Therewaslittlereport on theanti-inflammatory activi-
ties of the agueous extract of B. purpurealeavesand
phytochemistry study has & so reved ed the presence of
flavonoids, triterpenes, tanninsand steroids®. Theplant
Bauhinia contain kaempferol, quercetin and
isorhamnetin®® havepacharin and bauhiniastatins 1-4/)
and dihydrodibenzoxepins(1-8), adihydrobenzofuran,
anovel spirochromane-2,1'-hexenedione and anew
bibenzyl?4, Furthermore, Boonphong et d.?Y demon-
strated that, some of theisolated compounds exerted
anti-mycobacterid, antimdarid, antifungd , anti-inflam-
matory activities.

There are some previous reports on anti-tumour
activity of 1-O-akyl glycerol isolated from theleaves
of Bauhinia scandansL.!¥ and anti-microbial activ-
ityt fromthislaboratory. Inthisstudy wehave studied
the antifungal effect of seven different species of
Bauhinia against four plant pathogenic fungi like
Helminthosporium oryzae, Fusarium oxysporum,
Rhizoctonia oryzae, Aspergillus niger by spore ger-
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mination and agar cup method.
EXPERIMENTALS

Plant collection

Healthy, diseasefree, mature leaves of Bauhinia
acuminata L., Bauhinia variegata L., Bauhinia
purpurea L., Bauhinia scandens L., Bauhinia vahlii
W. and A., Bauhinia racemosa Lam, Bauhinia
malabarica L. were collected from the Sevak gram of
West Bengd (500feet higher from sealevel) duringthe
month of September.

Preparation of plant extracts

About 2g of fresh, healthy and sun dried leaves of
Bauhinia acuminata L., Bauhinia variegata L.,
Bauhinia purpurea L., Bauhinia scandens L.,
Bauhiniavahlii W. and A., Bauhiniaracemosa Lam,
Bauhinia malabarica L. were ground to afine pow-
der and then extracted separately for threetimeswith
three liters of 50% of agueous ethanol at room
temparaturefor seven days. Theindividud extract was
filtered separately. Each extract was charcoalised and
concentrated under reduced pressure and adark brown
residual solid was obtainedin each case. Theresidue
obtained in each case was then subjected to antifungal
assay for locating the antifungal propertiesof each spe-
cies.

Prepar ation of sample solutions

Thedark brown solid residua massobtained after
concentrating the crude extract separately from each
specieswas subjected to antifungal bioassay. Thetest
solution was prepared by dissolving the dark brown
residua massinafew dropsof propyleneglycol and
thendiluting with sterilewater*® in the concentrations
of 50mg/ml, 100 mg/ml, 200 mg/ml for each species. A
few dropsof propyleneglycol diluted with sterilewater
wereused as control. All thedilutionswere sterilised
by filtration us ng membranefilter (0.02u pore size).

Fungal strains

Pure cultures of Helminthosporium oryzae,
Fusarium oxysporum, Rhizoctonia oryzae and As-
pergillusniger were procured from the Depatmental
stock culture, Department of Botany, University of
Kdyani, Kayani, Nadia, West Bengd . All thefungi were

A Tudéan Journal



NPAIJ, 9(2) 2013

Padma Chatterjee et al. 57

grown on PDA medium (pH- 6.3) and incubated at
28°C.

Mediapreparation

The potato tuberswere peel ed off and weighed for
about 250 g tubers were chopped into small pieces
into thesterile conicd flask. After boiling the superna-
tant were collected and dextrose (20g) with agar (20g-
Microbiology Grade) to dissolvetheingredients. The
pH of themedium was adjusted to 6.3. Thetota vol-
umeof themediumwasadjusted tooneliter. Findly the
medium was sterilized in autoclave at 121°C for 17
minutes.

Screening for antifungal assay

(a) Sporeger mination method

Different dilutions of test solutionsobtained from
each species of Bauhinia was separately placed on
sterilized grooved dlidesto which onedrop of fungal
spore suspension (30-40 spores/ microscopicfield, at
400 X magnification) each of Helminthosporium
oryzae and Fusarium oxysporum of seven daysold
culturewasadded. One control was prepared identical
to theseand taking propyleneglycol instead of test so-
[ution. Thesewerethen incubated in humid condition
for 24 hours at 23°C -28°C. All the above observa-
tionsweretaken intriplicate on each fungus/ extracts/
concentration combinations. The numbers of spores
germinated were counted and the percentage of inhibi-
tion of spore germination was cal culated asfollows-

Total number of

Per cent inhibition of _  inhibited spores

e = X100
sporegermination  Total number of spores

(b) Agar cup method

Antifungal activity was screened by agar cup
method®5171, Diffenent concentrations (50 mg/ml, 100
mg/ml, 200 mg/ml) of sample solution obtained from
each speciesweretested agai nst two plant pathogenic
fungi like Rhizoctonia oryzae and Aspergillusniger
to accessther antifungd nature. ThePDA mediumwas
pouredinto the sterilepetri plates and allowed to so-
lidify under the sterile environment of thelaminar air
flow cabinet. Thetest fungd cultureswereevenly spread
over themediaby Sterile cotton swabs. Thenwellsof 9
millimeter weremadein themedium using sterilecork
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borer. 100 ul volume of each extract obtained from seven
different speciesof Bauhinia having different concen-
trations (50 mg/ml, 100 mg/ml, 200 mg/ml) weretrans-
ferred into the separate wellswhich was made within
thePDA medium. Plates containing the pure cultures of
Rhizoctonia oryzae and Aspergillus niger were al-
lowed to incubated at 29°C for 24-48 hours. After the
incubation period was over the plateswere observed
for formation of clear inhibition zone around the well
indicated the presence of their antifungal nature. The
zoneof inhibionwasrecorded in millimeter scale. The
final measurement wastaken when the control reached
thefull szewithinthepetridish. If aculturegrewinan
irregular shape, two or more measurementswere made
and an average wasrecorded. From the growth of the
diameter of thefungal colony, the effective concentra-
tionfor colony growthinhibition wasca culated. One
control set was prepared identical to theseand taking
propyleneglycol instead of test solution. All theabove
observationsweretaken intriplicate on each fungus/
extracts/ concentration combinations.

RESULTSAND DISCUSSION

Antifungal efficacy of crudeextractsof seven dif-
ferent species of Bauhinia against Helmintho-
sporiumoryzaeand Fusarium oxysporum by spore
ger mination method

TABLE 1indicates that the crude extracts were
administered intheantifungal test (by sporegermina
tion method) against Hel minthosporium oryzae and
Fusariumoxysporuminthreedifferent dosesviz., 50
mg/ml, 100 mg/ml and 200 mg/ml. Bauhinia scandens
L. produced 60%, 82.35%, 96.87% inhibition of spore
germination of Helminthosporiumoryzae on adminis-
tration of 50 mg/ml, 100 mg/ml and 200 mg/ml of the
crude extract respectively. Bauhinia variegata L.
showed 52.94% inhibition at 50 mg/ml, 72.85%inhibi-
tionat 100 mg/ml, 81.22%inhibition of sporegermina-
tionat 200 mg/ml. Bauhiniamalabarica L. exhibited
38.88% inhibition at 50 mg/ml, 41.66% inhibition at
100 mg/ml, 54.28% inhibition of sporegermination at
200 mg/ml. Theremaining speciesof Bauhiniashowed
negligible inhibition of spore germination of
Helminthosporium oryzae.
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TABLE 1: Antifungal efficacy of crude extractsof seven different species of Bauhinia against Helminthosporium oryzae

and Fusarium oxysporum by spor e ger mination method.

Total number ~1Ot&  Totalnumber  Total number o, I nhibition
Species Dose of spores of number Of inhibited of inhibited percentage of  percentage of
screened (mg/ml) Helminthosporium of SPOres of s_poresof . sporegof Helminthosporium  Fusarium
oryzae Fusarium Helminthosporium  Fusarium oryzae oxysporum
oXysporum oryzae 0XySporum
control 0 35+0.35 30+0.35 0 0 0 0
Bauhinia acuminata L. 50 37+0.22 33+0.67 0 0 0 0
Bauhinia acuminata L. 100 38+0.33 33+0.45 3+0 0 7.89 0
Bauhinia acuminata L. 200 35+0.22 37+0.55 4+0.07 3+0.3 11.42 8.1
Bauhinia variegata L. 50 34+0.32 39+0.56 18+0.45 0 52.94 0
Bauhinia variegata L. 100 35+0.35 38+0.07 29+0.67 2+0.2 72.85 5.26
Bauhinia variegata L. 200 36+0.18 38+0.04 35+0.7 5+0.02 81.22* 13.15
Bauhinia purpurea L. 50 37+0.33 37+0.45 0 0 0 0
Bauhinia purpurea L. 100 34+0.22 34+0.11 0 3+9 0 8.82
Bauhinia purpurea L. 200 32+0.56 35+0.45 1+0 4+0.07 312 11.42
Bauhinia vahlii W.and A. 50 35+0.22 32+0.07 0 0 0 0
Bauhinia vahlii W. and A. 100 38+0.35 33+0.11 2+0 1+0.6 5.26 3.03
Bauhinia vahlii W.and A. 200 34+0.45 30+0.22 5+0.5 3+0.3 14.7 10
Bauhinia malabarica L. 50 36+0.55 36+0.11 14+0.33 0 38.88 0
Bauhinia malabarica L. 100 36+0.56 35+0.33 15+0.07 1+0.0 41.66 3.12
Bauhinia malabaricalL. 200 35+0.07 36+0.45 19+0.35 3+0.11 54.28 8.33
BauhiniaracemosaLam. 50 33+0.33 37+0.67 0 0 0 0
BauhiniaracemosaLam. 100 32+0.35 36+0.07 0 0 0 0
BauhiniaracemosaLam. 200 34+0.18 38+0.71 2+0.11 0 5.26 0
Bauhinia scandens L. 50 35+0.33 36+0.71 21+0.35 224+0.22 60 61.1
Bauhinia scandens L. 100 34+0.56 35+0.45 28+0.56 28+0.07 82.35 80**
Bauhinia scandens L. 200 32+0.45 35+0.45 31+0.45 34+0.35 96.87* 97.14**

Theobserved Valueswer e expressed asmean + standard deviation. Calculation was done with the help of spread sheet
softwar e M ocr osoft Excel 2010; * I ndicatessignificanceat (P<0.01); **Indicatessignificanceat (P<0.05).

When the effect of crude extracts of seven spe-
ciesof Bauhiniawere examined against spore germi-
nation of Fusarium oxysporum, it was found that
Bauhinia scandensL. exhibited 61.10% inhibition at

120

50 mg/ml, 80% inhibition at 100 mg/ml, 97.14%inhi-
bition of spore germination at 200 mg/ml. Therest of
the species showed least activity against Fusarium

OXySporum.
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TABLE 2: Antifungal efficacy of crude extracts of seven different species of Bauhinia against Rhizoctonia oryzae and

Aspergillusniger by agar cup method.

Diameter of Diameter of Inhibition Inhibition
e (DO TAbloyImeln Inlayne  pecaieed b ceaged
oryzae Aspergillus niger oryzae niger

Control 1ml 0 0 0 0
Bauhinia acuminata L. 50 0 0 0 0
Bauhinia acuminata L. 100 0 0 0 0
Bauhinia acuminata L. 200 0.32+0.2 0 3.66 0
Bauhinia variegata L. 50 6.32+0.1 0 70.3 0
Bauhinia variegata L. 100 6.56+0.7 0 72.92 0
Bauhinia variegata L. 200 6.79+1.2 0 75.53** 0
Bauhinia purpurea L. 50 0.85¢1.6 0 9.46 0
Bauhinia purpurea L. 100 1.62+1.4 0 181 0
Bauhinia purpurea L. 200 1.8+1.8 0 20.06* 0
Bauhinia vahlii W. and A. 50 5.32+0.7 0 59.21 0
Bauhinia vahlii W. and A. 100 5.76:2.2 0 64.11 0
Bauhinia vahlii W. and A. 200 6.35£1.5 0 70.63** 0
Bauhinia malabarica L. 50 0 0 0 0
Bauhinia malabarica L. 100 0 0 0 0
Bauhinia malabarica L. 200 0.18+0.5 0 2.08 0
Bauhinia racemosa Lam. 50 0 0 0 0
Bauhinia racemosa Lam. 100 0 0 0 0
Bauhinia racemosa Lam. 200 0 0 0 0
Bauhinia scandensL. 50 9+0 0 100** 0
Bauhinia scandensL. 100 9+0 0 100 0

Bauhinia scandensL. 200 9+0 0.21+0.2 100 24

Theobserved Valueswer e expressed asmean + standard deviation. Calculation was done with the help of spread sheet
softwar e M ocr osoft Excel 2010; * I ndicatessignificanceat (P<0.01); **Indicatessignificanceat (P<0.05).

Antifungal efficacy of crudeextractsof seven dif-
ferent species of Bauhinia against Rhizoctonia
oryzae and Aspergillusniger by agar cup method

TABLE 2indicatesthedetails of antifungal assay
by agar cup method against Rhizoctonia oryzae and
Aspergillusniger. Here, again 100%inhibition of colony
growth of Rhizoctonia oryzaewas shown by Bauhinia
scandens L. at 50 mg/ml, 100 mg/ml, 200 mg/ml.
Bauhinia variegata L. showed 70.30%, 72.92%,
75.53% and Bauhinia vahlii W. and A. showed
59.21%, 64.11%, 70.63% inhibition at 50 mg/ml, 100
mg/ml, 200 mg/ml of the crude extract respectively.
Bauhinia malabarica L., Bauhinia racemosa Lam.
and Bauhinia acuminata L. showed negligible or no
activity against Rhizoctonia oryzae.

None of the experimental species of Bauhinia

showed any activity against Aspergillusniger.
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