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ABSTRACT

In the current study, the stem wood of Millettia ovalifolia was evaluated for antifungal, insecticidal and
phytotoxic activities. The results revealed that all the fractions showed no antibacterial activity against the tested
bacterial strains. In case of antifungal activity, only ethyl acetate (EA) and chloroform (C) fractions exhibited
minimum inhibitory concentration both at 500 pg/ml against Microsporum canis. The results of insecticidal
activity reveled that ethyl acetate and chloroform fractions were effective against Tribolium castaneum,
Rhyzopertha dominica and Callos bruchuanalis. The phytotoxicity data showed that all the fractions affected the
growth of lemna minor at the concentration level of 500 pg/ml. The ethyl acetate (EA) and chloroform (C)
fractions were found biologically active. These fractions should be further investigated for potential antifungal,

insecticidal and phytotoxic compounds.
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INTRODUCTION

The genus Millettia (family Papilionaceae)
comprised of about 150 species dispersed in the
tropical and subtropical regions of the world. Only
two species are reported in Pakistan i.e., Millettia
extensa and Millettia peguensis [1]. The genus
Millettia have a large number of phytochemicals
exhibiting various bioactivities. The secondary
metabolites, reported from the genus include
flavones,  flavonones,  flavans,  flavanoles,
prenylated isoflavones, chalcones, pongamol,
lancelolatin, kanjone, ovalitenone, milletenone and
pongaglabol [2]. The plants of the genus contain
hypotensive agents [3]. Some species of Millettia
genus display fish poisoning activity. Isoflavonoids
such as griffonianone and maximaisoflavone are
isolated from the species of this genus [4]. A new
isoflavan-quinone namely laurentiquinone along
with flavonol (laurentinol) and isoflavones i.e.
glyricidin and calycosin are also reported from the
genus [5]. The genus Millettia contains cis-
jasmone, which can be used as activator for
secondary metabolism of wheat seedlings [6].
Other compounds such as O-
geranylisoliquiritigenin, isoliquiritigenin,
barbigerone, jamaicin and maximaisoflavone-G are
also isolated from various species of the genus [7].

Millettia ovalifolia is traditionally used for
treatment of pain, fever, rheumatism, diabetes, and
a number of other infectious diseases. Earlier study
[8] conducted on the plant, indicated the presence
of flavonoid which have anti-malarial activity. In
the current study, various fractions of stem wood of
Millettia ovalifolia were assessed for antifungal,
antibacterial, insecticidal and phytotoxic activities.

MATERIAL AND METHODS

Collection of the plant material: The stem wood
of Millettia ovalifolia was collected during the
month of June, 2008 from Pakistan forest institute
(PFI), Peshawar. The plant was identified by Mr.
Samin Jan, Associate Professor, Department of
Botany, Islamia University, Peshawar, Khyber
Pakhtunkhwa province, Pakistan. A voucher
specimen (N0.SJ-33) was retained in the herbarium
of Botany Department, Islamia University,
Peshawar, Pakistan.

Extraction: The powdered stem wood (20 kg) was
soaked (cold extraction) in water-methanol (1:19)
for one week (thrice). The crude water-methanol
extract obtained was filtered and concentrated at
reduce pressure using rotary evaporator at
temperature of 50 °C, afforded a crude semi solid
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mass of (1.8 kg) fraction and labeled as F1. The
fraction was then suspended in water and
partitioned with solvents of increasing polarity
starting from n-hexane, which afforded n-hexane
fraction (n-H 400 g). The remaining water fraction
was partitioned with ethyl acetate and subsequently
with chloroform which afforded ethyl acetate (EA
380 g) and chloroform (C 430 g) fractions,
respectively. The remaining water fraction was
filtered to separate water insoluble part (R 240 g)
from water soluble portion (W 180 g).

Fungal and bacterial strains: Six fungal and six
bacterial strains were selected for antimicrobial
assays [9-11]. The bacterial strains used in the
study were Escherichia coli ATCC 25922, Bacillus
subtilis ATCC 6633, Shigella flexner (clinical
isolate), Staphylococcus aureus ATCC 25923,
Pseudomonas aeruginosa ATCC 27853 and
Salmonella typhi ATCC 19430. The fungal strains
chosen for the study were Trichophyton longifusis
(clinical Isolate), Candida albicans ATCC 2091,
Aspergillus flavus ATCC 32611, Microsporum
canis ATCC 11622, Fusarium solani 11712,
Aspergillus flavus and Candida glabrata ATCC
90030. All these strains were maintained on agar
slants at 4 °C. The slants were allowed to activate
at 37 °C for 24 hours on nutrient agar.

Antibacterial activity: Antimicrobial tests were
conducted using plate-hole diffusion method [12]
by making use of a cell suspension of 1.5 x 10
SCFU/mL, keeping in view Mcfarland turbidity
standard No.0.5. The suspension concentration was
standardized by adjusting the optical density to 0.1
at 600 nm on Shimadzu UV visible spectrometer.
Holes with 6 mm diameter were allowed to bore on
Mueller-Hinton agar plate (8 mm thick) and were
filled with 150 pL of extract fractions (1mg/mL) or
standard drug (s) in DMSO. The plates were then
allowed to incubate at 37 °C for 24 hours. The
extent of antimicrobial activity was determined by
measuring the diameter of zone of inhibition
around the hole. The bioassay was repeated thrice
and then the mean inhibition diameter was
calculated. limipenem was used as standard
antibiotic.

Antifungal activity: Agar tube dilution method
[13] was used to assess the antifungal activity of
various crude fractions of stem wood of Millettia
ovalifolia. All the test samples were dissolved in
sterile DMSO (1000 pg/mL) and appropriate test
solutions (750, 500 and 250 pg/mL) were prepared.
Sabourad dextrose agar was prepared and cooled to
50 °C. The test samples were mixed with the non-
solidified agar. The test tubes were then allowed to
solidify at room temperature in slanting position.
Afterward each tube was inoculated with a 4 mm
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diameter piece of inoculums from seven days old
culture of fungi and incubated at 28 °C+1 for seven
days. Amphotericin B and miconazole were used
as standard antibiotics. The antifungal activity was
recorded as minimum inhibitory concentration
(MIC) for the test sample with no visible growth.
The activity was expressed as pug/ml.

Insecticidal activity: Insecticidal bioassay was
carried out by direct contact application of the test
compounds by using filter paper [14-15]. In this
experiment, 3 mL of all fractions (Lmg/mL) were
applied to the filter papers having 90 mm diameter.
After drying, each filter paper was allowed to place
in individual petri dish along 10 adults of each of
Tribolium castaneum, Callosobruchus analis and
Rhyzopartha dominica. Afterward, the plates were
incubated at temperature of 27 °C for a total
duration of 24 hours with 50% relative humidity in
growth chamber. Permethrin (239.5 pg/cm?) was
used as a reference insecticide in this experiment,
while acetone was used as negative control. The
insects were kept to stand without food for 24
hours after which the mortality number was
calculated.

Phytotoxicity assay: In this investigation, the
crude extract was tested against lemna minor [16-
19]. Stock solutions (20 mg/mL) of various extracts
were diluted to obtain a final concentration of 500,
50 and 5 pg/mL, respectively. Each flask was then
mixed to a 20 mL medium sized 10 plants, each
one containing rosette of three fronds. Paraquat
(0.015 pg/mL) was used as a standard growth
inhibitor in this experiment. All flasks were
allowed to keep in growth cabinet for seven days.
Afterward, the inhibition percentage was calculated
with reference to the negative control. I1Cso values
were determined by calculating through finny
computer program.

RESULTS AND DISCUSSION

All fractions of the stem wood of Millettia
ovalifolia exhibited no antibacterial activity against
Escherichia coli ATCC 25922, Bacillus subtilis
ATCC 6633, Shigella flexner (clinical isolate),
Staphylococcus aureus ATCC 25923,
Pseudomonas aeruginosa ATCC 27853 and
Salmonella typhi ATCC 19430, as mentioned in
Table-1.

The n-Hexane (n-H), ethyl acetate (EA),
chloroform (C), water (W) and residue (R)
fractions were investigated for their antifungal
bioassay against Trichophyton longifusis, Candida
albicans, Aspergillus flavus, Microsporum canis,
Fusarium solani and Candida glabrata. All these
fractions showed no bioactivity (Table-2) against
selected fungal strains except ethyl acetate (EA)
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and chloroform (C) fractions, which showed
minimum inhibitory concentrations both at 500
pg/ml against Microsporum canis.

Different fractions of the stem wood of Millettia
ovalifolia (Table-3) were investigated against
various insects viz. Tribolium castaneum,
Rhyzopertha dominica and Callosobruchus analis.
Results were determined as percentage mortality,
with reference to the positive and negative controls.
The n-hexane, water and residue fractions showed
no activity against all the three insects, while
chloroform (C) and ethyl acetate fractions (EA)
were found effective. Choloroform fraction showed
22, 25 and 21% mortality against Tribolium
castaneum, Rhyzopertha dominica and
Callosbruchu analis, respectively. The ethyl
acetate fraction exhibited 22, 18 and 25% mortality
against  Tribolium  castaneum, Rhyzopertha
dominica and Callosbruchu analis, respectively.

Results of phytotoxicity bioassay of various
fractions of the Millettia ovalifolia stem wood are
shown in the (Table-4). The n-hexane (n-H), ethyl
acetate (EA) chloroform (C), water (W) and residue
(R) fractions showed good phytotoxicity at 500
pg/ml concentration and comparatively low activity
at 50 pg/ml concentration. Only residue and n-
hexane fractions showed some activity at the
concentration level of 5 pg/ml.

Earlier literature on various species of the genus
Millettia revealed a variety of biological activities.
The root bark of Millettia pervilleana showed
significant cytotoxic and anticancer activity [20].
Millettia laurentii contain millaurine A, which acts
as hypotensive agent [3]. A study on Millettia
duchesnei showed anticancer and antimicrobial
activities [21]. The root bark of Millettia revealed
the presence of isoflavonoids having antitumor
activity [22]. The heartwood of Millettia laurentii

displayed  various  bioactivities [6]. The
dichloromethane extract of the stem bark of
Millettia usaramensis subspecies usaramensis
showed activity against Plasmodium falciparum
[23]. The root and stem barks of Millettia
griffoniana contained bioactive isoflavones, which
exhibited  estrogenic  activity [24]. The
phytochemical examination of the extract of
Millettia ovalifolia bark yielded a novel flavonoid
namely 7-(4-methoxyphenyl)-9H-furo[2,3-f]
chromen-9-one, which displayed significant
inhibition of cytosolic form of bovine carbonic
anhydrase-11. The flavonoid can be used as a new
pharmacophore to treat cystic fibrosis, glaucoma,
epilepsy, leaukomia and other disorders such as
neurology etc. [25]. Flavonoids and chalcones,
isolated from Millettia ovalifolia showed anti-
malarial activity [26].

CONCLUSION

The current study revealed that the stem wood
extract fractions of Millettia ovalifolia have
promising antifungal, insecticidal and phytotoxic
activity. The plant is traditionally used for the
treatment of various diseases. This data supports
the conclusion that extensive research should be
conducted to isolate phytochemicals responsible for
antifungal, insecticidal and phytotoxic activities.
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Table-1: Antibacterial activities of stem wood extract fractions of Millettia ovalifolia

Bacterial Species Zone of Inhibition (mm)
Lr;wl:g)enem (Standard n-H EA c W R

Escherichia coli 35 - - - - -
Bacillus subtilis 36 - - - - -
Shigella flexner 36 - - - - -
Staphylococcus aureus 43 - - - - -
Pseudomonas aeruginosa 32 - - - - -
Salmonella typhi 40 - - - - -

Key word: n-H = n-Hexane, EA = EtOAc, C = Chloroform, W = Water, R = Residue
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Table-2: Antifungal activities of stem wood extract fractions of Millettia ovalifolia

Fungal species Minimum Inhibitory Concentration (ug/mL)
Standard n-H EA C W R

Trichophyton longifusis 70 - - -

Candida albicans 110.8 - - -

Microsporum canis Miconazole 98.4 - 500 500

Fusarium solani 73.10 - - -

Candida glabrata 110.8 ) - -

Aspergillus flavus Amphotericin B 20 - - -

Key word: n-H = n-Hexane, EA = EtOAc, C = Chloroform, W = Water, R = Residue

Table-3: Insecticidal activity of the stem wood extract fractions of Millettia ovalifolia

% Mortality
Insect P ;
rmethrin  (+vi
ermethrin - (*ve | \e control | n-H | EA | C W |R
control)
Tribolium castaneum 100 0 0 22 22 0 0
Rhyzopertha dominica 100 0 0 18 25 0 0
Callosobruchus analis 100 0 0 25 21 0 0
Key word: n-H = n-Hexane, EA = EtOAc, C = Chloroform, W = Water, R = Residue
Table-4: Phytotoxic activities of stem wood extract fractions of Millettia ovalifolia
Con. of % Growth Regulation
mpl Par ndar
Sample araquat  (standard -ve Control n-H EA C W R
(ng/ml) drug)
500 100 0 83.3 43.3 33.3 50 86.6
50 100 0 16.6 16.6 26.6 - 13.3
5 100 0 6.6 - - - 3.3
Key word: n-H = n-Hexane, EA = EtOAc, C = Chloroform, W = Water, R = Residue
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