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ABSTRACT

The crude extract fractions of Pinus wallichianaves including n-hexane, ethyl acetate, chlorof@queous and
residue were studied for antibacterial, antifungalsecticidal and phytotoxic activities. All fragtis exhibited no
antibacterial activity against the tested bactesalains. In case of antifungal bioassay, only maree (F1) fraction
showed minimum inhibition at the concentration f8/mL against Microsporum canis. The ethyl acetedetion
displayed activity against Tribolium castaneum, Ripertha dominica and Callosobruchus analis. Thieeot
fraction showed activities against selected insdctscase of phytotoxic assay, all fractions showedcentration
dependent activities. ThehexanéFl), ethyl acetatgF2),chloroform (F3),water (F4) and residue (F5aétions
showedgood phytotoxicity at 5Q@/ml concentration and moderate activity B@ug/ml. In short, the results
showed that the plant is medicinally important.
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INTRODUCTION

In Pakistan, five species of genemusamelyPinus wallichiana, Pinus halepensis, Pinus bruB&us roxburghii
and Pinus geradianaare widely available [1].The stem ®inus roxburghiiyields transparent oleo-resin having
pungent and bitter taste. The oil obtained by tisélidtion of oleo-resin, are utilized as inseds, disinfectants
and in fireworks, ointments, plasters, chewing guwmasnishes, hair fixing and nail polishing etc.[Zhe resin is
also applied to cure boils and combat gastric temilf3-4]. Resins are utilized in synthetic rublaed chewing
gums [5]. The pine resins are employed to treatimfaism and for the treatment of smallpox and dipf6].
Different parts of théinusplants are recommended to treat colds, coughsienfla, bronchitis, tuberculosis and as
antiseptic, diaphoretic, rubefacient, diureticngtiant and febrifuge [7-8]. Resins are generallyeety pungent,
thermogenic, oleagenous and antiseptic. The resinas diuretic, purgative, emmenagogue and exattactions,
inflammations, asthma, chronic bronchitis, pileisedses of the liver and spleen, urinary dischargasache,
toothache, tuberculosis, lumbago, scabies andpsgileThe gum has shown good effect in diseasebeof/agina
and uterus [9].

Pinus wallichiana (P. wallichiang is known as ‘Chil’ (Pashto), Kairo (Urdu) andibpine (English). The plant is
widely spread in various regions of Pakistan sushRawalpindi, Islamabad, Baltistan, Basho foregar&u,
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Hazara, Bara Gali, Changlagali, Mukhspori and Kashirhis specie is also distributed in Afghanistard Nepal
[1]. A large number of compounds, such as pheragids, ferulic acid, glucosides apecoumaric acid have been
reported fronP. wallichiana[10]. The earlier reported literature reveals teatves ofinus wallichianacontainss-
sitostergp-sitosterol-30-4-d-glucopyranoside, 5-hydroxy-7-methoxy-2-(4-metyyaxenyl)-4H-chromen-4-
oneandoleanolic acid [11-15].The plant also comtainthocyanidins [16-18].

Keeping in view the medicinal importance of the ggnan effort was made to evaluate the variougidmes of the
crude extract of leaves d?. wallichiana for various biological activities including antifgal, antibacterial,
phytotoxic and insecticidal.

EXPERIMENTAL SECTION

Plant collection

The leaves oPinus wallichianawere collected from the Thandiani, Abbottabad, kKdryBakhtunkhwa province of
Pakistan, in June, 2010. The taxonomic identifozaidf the plant was done at the Department of Bothlazara
University, Mansehra. A voucher specimen was dépdsh the herbarium of the Department. The leafethe
plant were air-dried under shade for one monttoahr temperature. The dried plant material was poseiand
kept in polyethylene bags for further study.

Extract preparation

The powdered leaves, 15 kg were soaked in ethatioloecasional shaking at room temperature forwaek and
filtered. The process was repeated thrice time. ddrabined filtrates were evaporated under reducedspre at
temperature at4&. The concentrated ethanolic extracts (2.2kg) weibeed with distilled water and fractionated
with different solvents namely-hexane, chloroform, ethyl acetate and methanotetget different fractions (F1 to
F5). These fractions were assessed for their amgf#i) antibacterial, insecticidal, phytotoxic angtotoxic
potentials.

Anti-bacterial assay

In this bioassay study six fungal and six bactestedins were selected to be used. The bacterahsised were
classified asEscherichia coliATCC 25922 Bacillus subtilisATCC 6633 Shigella flexenari(clinical isolate),
Staphylococcus auresSTCC 25923 Pseudomonas aeruginosd CC 27853and Salmonella typtATCC 19430.
The fungal strains selected for this study werentified as Trichophyton longifusigclinical Isolate), Candida
albicans ATCC2091,Aspergillus flavusATCC 32611,Microsporum canisATCC 11622,Fusarium solanil1712
and Gindida glaberataATCC 90030. All these strains were maintain on agant at 4C and the slant was allowed
to activate at a temperature of 32 for 24 hours on nutrient agar (NA), for both lesict and fungi, before any
screening is carried out. The microorganisBssubtilis ATCC 6633 E. coli ATCC 25922 S. flexenari (clinical
isolate),S.aureusATCC 25923P. aeruginosaATCC 27853and S. typhATCC 19430 were used for evaluation of
antibacterial activity. The organisms were stored/iuller hantin agar in the refrigerator &C4prior to subculture.
Antibacterial testing was carried out on the alsedelveloped agar well diffusion method to studypb&ency of the
extract fractions oP. wallichianaleaves. Broth media were prepared and the teshizrga were transferred to the
broth media from agar plate and were grown at@Tor 24 hours. After 24 hours 25 ml of MHA wereuped into
each petri plate and cooled in sterile conditiolme Tiresh culture was prepared from day old cultafter
solidification of MHA in plate, 0.6 ml of fresh duke of test organism were poured on to MHA. Well6 mm
diameter were digged in to the medium by usinglstéorer and 22 mg of different fractions of thdract of P.
wallichiana leaves were used against each organism. DMSO tandasd antibiotic (imipenum) were added into
other wells. The plates were kept in sterilizedcirlation chambers for 1 hour to facilitate diffusiof the
antimicrobial agent into the medium. The plateseméen incubated at 3T for 24 hours and the diameters of the
zone of inhibition of microbial growth were meadiiie millimeters [19].

Antifungal assay

The microorganismsJrichophyton longifusis, Candida albica®sTCC 2091 Aspergilus flavusATCC 32611
Microsporum canisATCC 11622 Fusarium solanil1712 andCandida glaberataATCC 2091 were used for
antifungal assay. All these strains were maintainedagar slant at°€, the slant was allowed to activate at a
temperature of 37C for duration of 3-4 days on nutrient agar (NA); fungi, before any screening is carried out.
The crude extract fractions were dissolved in DM2® mg/ml) and sterile medium (5 ml) was placed iiest tube
and inoculated with the sample solution (@§0ml) which was then kept in a slanting positiorr@m temperature
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for overnight. The tubes were inoculated by a pietéungus (4 mm diameter) from seven day old celtd he
samples were then incubated for 7 days af@8&nd the fungal strain starts growth on the sl@ahe growth
inhibition was observed and percentage growth itibib was determined by calculating with referertoethe
positive control by applying the formula

100-linear growth and test (mm)
% Inhibition = x 100
linear growth in control (mm)

Amphotericin B and miconazole were used as stanaatitiiotics [20].

I nsecticidal assay

Different fractions were tested against variousets viz, Rhyzopertha dominica, Tribolium castaneand
Callosobruchus analisThe sample for test was prepared by adding 20ofgrude extract fractions with 2 ml
acetone which was immediately kept in Petri distieced with the filter papers. Later 24 hours, tesects were
retained in every plate which was incubated af@7or 24 hours in 50% humid environment of growttamber.
The insects were kept to stand without food forh®dirs after which the mortality number was caladatThe
activity was examined as percent mortality. Permet{239.5ug/cnf) was used as a reference insecticide in this
experiment, while acetone was used as negativeat¢pi-22].

Phytotoxicity assay

In this bioassay, various crude extract fractiorerentested againdtemna minor[23-25]. Stock solutions (20
mg/mL) of various extracts were diluted in order dbtain a final concentration of 500, 50 andué/mL,
respectively. Each flask was then mixed to a 20mddium sized 10 plants, each one containing roséttbree
fronds. In this experiment Paraquat (0.0dg/mL) was used as a standard growth inhibitor. fldkks were
permitted to keep in growth cabinet for a totaladion of seven days. Afterward, the inhibition perage was
calculated with reference to the negative control.

RESULTS AND DISCUSSION

In the recent era, there is an increasing interk#te scientific community to develop new therapmeagents form
natural resources, especially the plants. Medigoaht base products and drugs are more prefehzd modern
allopathic drugs, due to their long-term side éfe®he comparatively safe and cheap medicinahfietrtic agents
from plants, appeared as an important alternatvecdntrolling various microbial diseases, espécial cases of
resistant. In view of the above, different fraciaf the ethanolic extract &. wallichianaleaves were evaluated for
their biological activities. The results are delsed below:

Anti-bacterial assay
All fractions exhibited no antibacterial activitgainst the selected bacterial straihakfle-1).

Table-1: Anti-bacterial activity of the leaves extract fractions of Pinuswallichiana leaves

Microor ganism _ Zone of Inhibition (mm

Imipenem (Standard drug) F1 | F2| F3| F4| F5
Escherichia coli 35 - - - - R
Bacillus subtilis 36 - - - R
Shigelle flexenar 36 - R - -
Staphylococcus aureus 43 - - - -
Pseudomonas aeruginoga 32 - -
Salmonella typhi 40 - R

Key words: F1=n-hexane, F2= ethyl acetate, F3=cbllmrm, F4= aqueous, F5=residue
Antifungal assay

All the examined fractionsT@ble-2) showed no bioactivity against selected fungais excepn-hexane (F1)
which showed minimum inhibition at concentration2f (ug/mL) bioactivity againsM. canis.
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Table-2: Antifungal activity of the leaves extract fractions of Pinuswallichiana leaves

Fungal species Minimum Inhibitory Concentration (pg/mL)
Miconazole F1| F2| F3 F4 F5
Trichophyton longifusis| 70.08 - - - - -
Candida albicans 110.8 -
Microsporun canis 98.£ 25
Fusarium solani 73.10 -
Candida glabrata 110.8
Amphotericin B
Aspergillus flavus 20 | -1 -T16] -]

Key words: F1 = n-hexane, F2 = ethyl acetate, F8htoroform, F4 = aqueous, F5 = residue

Insecticidal assay

The isolated fractions were evaluated for theieatigidal activities Table -3). Then-hexane fraction (F1) showed
20 % activity againsR. dominicawhile the ethyl acetate (F2) showed 20 % actisitigainst all the strain¥he
chloroform (F3) revealed 20 % activity agaifstdominicawhile the aqueous (F4) showed 20 % and 40 % agtivi
againstR. dominicaandC. analisand the residue (F5) showed no activities agdnstnalis

Table-3: Insecticidal activity of theleaves extract fractions of Pinuswallichiana leaves

Insect % Mortalit

+vecontrol | -vecontrol | F1 | F2| F3| F4| F5
Tribolium castaneum 100 0 - 20 - - -
Rhyzopertha dominicg 100 0 20| 20| 20 2d
Callosobruchus analis 100 0 - 20 - 40

Key words: F1 = n-hexane, F2 = ethyl acetate, F8oroform, F4 = aqueous, F5 = residue

Phytotoxic assay

The various extract fractions of leavesRofwallichianawere evaluated for phytotoxicityrhe fractions (F1-F5)
showed significant phytotoxicity activity at 5@§/ml concentration, while at low concentrationu§0nl and
5ug/ml showed moderate activity except chloroform)(®8ich showed no moderate activifygble-4).

Table-4: Phytotoxic activity of the leaves extract fractions of Pinuswallichiana leaves

) % Growth regulation
Concentration Paraquat (0.01&/mL) | -vecontrc | F1 | F2 | F3 | F4 | F5
50C pug/ml 10C 0 10C | 75 | 60 | 3C | 75
50 pg/ml 100 0 60| 10 0§ 10 25
5 pg/ml 100 0 05| 05 -| 09 o04

Key words: F1 = n-hexane, F2 = ethyl acetate, F8htoroform, F4 = aqueous, F5 = residue
CONCLUSION

The current study established that the extractifvas of Pinus wallichianadeaves have insecticidal and phototoxic
activities. The plant is frequently used for theatment of various diseases. This data stronglpatp that broad
research should be carried out to isolate phytoateroonstituents conscientious for insecticidal ahytotoxic.
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