ISSN : 0974 - 7508 Volume 9 | ssue 2

Natural Products
4 Dudian ﬁammé

——r>  [ull Paper
NPAIJ, 9(2), 2013 [47-50]

Trade Science Ine.

Toxicity and repellant activity of organic extracts of bioactive Indian
medicinal plant, Alstonia scholaris against Tribolium castaneum
(Herbst) adults

Nilesh S.Pawar*!, Snehal P.Salunke?, Vijay V.Bhadane?
1Synthetic Research L abor atory, Department of Chemistry, Pratap College, Amalner-425401, M .S,, (INDIA)
2Department of Botany, Pratap College, Amalner- 425401, M.S,, (INDIA)
E-mail: nileshpawar 1329@r ediffmail.com; bhadanevv2009@r ediffmail.com

ABSTRACT KEYWORDS
The effect of polar and non-polar extract of leaves and stem barks of Alstonia scholaris;
Alstonia scholaris(L.) R.Br. (Apocynaceae) were evaluated for itsrepel- | solation;
lent activity. The study of repellency was revealed that as the concentra- Tribolium castaneum;
tion increases 25, 50 and 100 mg/ml with increased in repellent effect. Such Repellent,
study will be helpful to increase the pest management potency and effi- Extraction;
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cacy of plant derived products.

INTRODUCTION

Stored food grainsface severe damageduetoin-
festation by insects. Theinsect damagesareranging
from 5-30% of theworld’s total agricultural produc-
tion. Thereasonsfor their widespread presencerange
from evol utionary adaptationsto the actionsof humans
who transport them throughout theworld and offer a
protected habitat within stored food stuffg?. Thered
flour besetle, Tribolium castaneum (Herbst) isamajor
pest in human stored food and has been found in asso-
ciationwithawiderangeof commoditiesindudinggrain,
flour, pess, nuts, dried fruitsand spices. It dsoinfesting
groundnut kernelsand pods. Milled grain productsre-
mainitspreferred food. Thisinsect causes substantial
lossin storage because of itshigh reproductive poten-
tiad and can breed throughout the year inwarm areas™.
Usage of synthetic pesticidesto control thesepestsis
highly discouraged because of their adverse effect on
human beingsand environment. Plantsareknown asa
good source of grain protectant“29, Although alarge

Polar and non-polar.

number of plant productsin variousformshave been
screened againgt mgjor pestsof stored grain, thousands
aredtill untouched. Plants, which haverich source of
secondary metabolites, can acts asinsecticides, ovi-
cidal, ovipositiona deterrents, feeding deterrentsand
growth retardants. Most of the plant productsarenon
pollutant, lesstoxic and areeasily biodegradablein na-
ture. Hencein the present investigation, studied repel -
lent activity of plant onthebasisof plant bioassay.
The plant Alstonia scholaris known as “Devil’s
Tree” (Family Apocynaceae) is an important medicinal
plant whichisused all over theworld. Atall treewith
bitter milky juice, evergreen, branches arranged in
whorls. Leaves 3-7 at anode, in whorl, coriaceous,
oblong-lanceolae, or obovate, lower surfacewithwhitish
bloom, intrastamina nerve present. Howers(Sep-Nov)
greenish-white, interminal corymbose or umbellate
cymes, hairy. Calyx- lobes 5, oblong, obtuse, ciliate.
Corollasalver shaped, hairy inddeand near the mouth,
lobes5, cuneate oblong, rounded, hairy. Stamens5, in-
cluded, carpels2, free. Fallicleslong, pendul ous, cylin-
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drical, seeds many, comose on both theends*3. The
treeisfound throughout thetropical and subtropical re-
gionof India, especialy inthewest coast forests, but is
nowhere very abundant. It also occurs in Burma,
Ceylon, Mdaya, East Indiesand in the Philippines*2.

Different partsi.e. stem bark, leaf, milky juice of
plant wereused in variousindigenousmedicing®. The
chemica congituentspresent inthe plant are Diamine,
Echitamine, Alstonineand Echitamiding¥. Thesurvey
of literaturereveded that stem bark areastringent, feb-
rifuge, dterative, bitter tonic, antimalerid. They areused
inmaariafever, diarrhoeaand dysentery*. Milkyjuice
applied on ulcers. Inthe present study we eval uated the
potential repellent activity of crude ethanolicand Ben-
zeneextract from the leavesand stem barks of Alsto-
nia scholaris on Tribolium castaneum.

The aim of the present work isto control stored
grainspest using plant compound.

MATERIALAND METHODS

Collection and preparation of thetest materials

Thefreshleavesand stem bark of A. scholariswere
collected from the campus of theNorth Maharashtra
University, Ja gaon. Theplant materia wastaxonomi-
cdly identified (voucher specimen:; PCA-C 21/2011 and
preserved in the Department of Botany, Pratap Col-
lege, Amalner) by the taxonomist of Botany depart-
ment, Pratap College, Amaner, M.S. India. Collected
leavesand bark were washed with distilled water and
dried in shade. Subsequently, it wascoarsely powdered
and used for obtaining theextracts.

Collection and cultureof thetest insect

T. castaneum were collected from private store
housesof Ama ner tehs| of JAgaon didtrict, Maharashtra,
were used throughout thisstudy. T. castaneumusedin
the present experiment wasreared inwhole-whest flour
inthe Laboratory of PG. and Research Department of
Zoology, Pratap College, Amalner-425401 [M.S] In-
dia. Thecultureswere maintainedinthelaboratory at
29-32°C and 70-80% RH.

Plant extract preparation!®
e Preparation of polar (Alcohol) extract
e Preparation of Non-polar (Benzene) extract.

Natural Products

Theleavesand stem bark of the sdlected plant spe-
ciesof locdly availableIndian Medicina plant Alsto-
niascholaris. Theleaveswerewashed with ditilled
water and dried in shadeand crushed inmixer, toform
apowder type material.

Assame, the stem bark of A. Scholariswashed
with distilled water and dried in shade and crushed
in mixtureto form apowder type material and then
(100 g each plant sample) extracted with Ethanol (po-
lar) and Benzene (Non-polar) using Soxhlet’s extrac-
tion apparatus. The solvents were removed in the
beaker and evaporated it on water bath greenish-black
semi-solid masswas obtained. Theoutput extractswere
removed to glassviasand preserved in arefrigerator
a 4°C with proper labeling.

Repellent activity bioassay

In present study, the stored grain pests, viz. red
flour beetle (Tribolium castaneum) assel ected for the
repellent activity bioassay. Therepellency test used was
adopted from the method (No. 3) of McDonald et al.
(1970)*% with some modifications by Talukder and
Howse (1995)™. Thefilter paper disc (Whatman No.
40, diameter 8 cm) were prepared and cut into two
equal halves. Separately on each half, 25, 50and 100
mg/ml of the solutions of compounds and acetone (con-
trol) were added. These halveswereair dried for 10
min. Eachtreated half-disc wasthen attached length-
wise, edge-to-edge, to control half-disc with adhesive
tape and placed in apetridish (diameter 8cm), thein-
ner surface of which was smeared with glue-stick to
prevent insect escaping. The orientation of the seam
was changed inthereplicatesto avoid theeffect of any
externd directiond stimulusaffecting thedistribution of
thetest insects. Twenty adult insectsof either species
werereleased inthemiddle of each filter-paper circle
and aplastic cover with some small holeswas placed
on the petridish. Each compound was tested twice
times. Insect that settled on each haf of thefilter paper
disc were counted after 1h and then at hourly intervals
for 5h. No significant differencewas noted between
therepellency of acetoneimpregnated and untreated
filter papersintestsdesigned to check for and possible
influence of acetone. The average of the countswas
converted to percentage repellency (PR) using the
Taukder and Howseformula.
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(a) Per cent of insectson untreated half of thedisc
Per cent of insectson untreated half of thedisc =100 [No of
insectson untreated half of disc/Total no of insectstaken for
experiment]

(b) Per cent repellency

Per cent repellency =2 (C -50)
Where, C = The percent of insects on the untreated
half of thedisc.

Positive values express repellency and negative
vauesattractancy. Theresultsof repd lent activity againgt
red flour beetleare summarized respectively inTABLE
1,2,3and 4.

TABLE 1: Repéllent activity of Alstonia scholaris, for polar
(Alcohal) extractsof leaves.

No. of insectson  No. of % of
Conc untreated half Insects  Insectson Percent Mean
iml "Hours of disc taken  untreated Repellenc percent
1st Iind for the half of P yRepellency
disc disc Experiment  disc
1 10 08 09 45 -10
2 09 05 07 35 -30
25
mg 3 14 03 85 20 425 -15 -27
4 07 04 55 275 -45
5 09 04 65 325 -35
1 14 08 11 55 10
2 10 06 08 40 -20
50
mg 3 12 08 10 20 50 00 07
4 13 11 12 60 20
5 13 12 125 62.5 25
1 11 12 115 575 15
2 14 16 15 75 -50
100
mg 3 12 17 145 20 725 45 18
4 14 18 16 80 60
5 11 13 12 60 20

RESULTSAND DISCUSSION

Thedatapresentedinabove TABLE 1,2, 3and 4
exhibitsthedifferencesdueto different period of expo-
suresof insect totheextracts. Consdering the average
of al state of leaves and stem barks, extraction media
and concentrations of extract into consideration, the
highest mean repellency of 18% wasobserved at 100
mg/ml concentration while, theleast mean activity of -
27% was observed at 25 mg/ml concentration. It indi-
catesthat repel lency increased with increasing concen-
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tration of theextracts.

TABLE 2: Repéllent activity of Alstonia scholaris, for non-
polar (Benzene) extractsof leaves.

No. of insects No. of % of
Conc on untreated Insects insectson Percent M ean
mi "Hours half of disc Taken untreated Repellenc percent
1st I1nd for the half of ep 4 Repellency
disc disc Experiment disc

1 11 12 115 575 15

2 12 10 11 55 10
5159 3 14 09 115 20 575 15 +12

4 15 07 11 55 10

5 18 04 11 55 10

1 08 11 95 475 -05

2 06 07 65 325 -35
50 3 09 03 06 20 30 -40 -31
mg

4 09 01 05 25 -50

5 08 07 75 375 -25

1 12 09 105 525 05

2 12 10 11 55 10
100 3 15 11 13 20 65 30 +19
mg

4 14 12 13 65 30

5 11 13 12 60 20

Similarly, thedatapresented in TABLE 2, shows
the highest mean repellency of 19% was observed at
100 mg/ml concentration while, theleast mean activity
of -31% was observed a 50 mg/ml concentration. The
repellency increased at 25 mg/ml and 100 mg/ml con-
centration. But it decreasesat 50 mg/ml concentration.
It indicatesthat repellency increased with increasing
concentration of theextracts.

In case of TABLE 3, the highest mean repellency
of 26% was observed at 100 mg/ml concentration
while, theleast mean activity of 16% wasobserved at
25 mg/ml concentration. It indicatesthat repellency in-
creased with increasing concentration of theextracts.

Alsothedataobtained from TABLE 4, it indicates
that the highest mean repellency of 58% was observed
at 50 mg/ml concentration while, theleast mean activity
of 20% wasobserved at 25 mg/ml and 200 mg/ml con-
centration. Therepellency increased from 25 mg/ml to
50 mg/ml concentration, but it decreasesfor 100 mg/
ml concentration with the samerepellency. It indicates
that repellency increased with increasing concentration
of theextracts.

Inoveral mean repelent effect wasincreased with
increasing timeover the 5 hoursexperimentd period. It
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indicatesthat activeingredientsin extractscould benon-
volaile

TABLE 3: Repellent activity of Alstonia scholaris, for polar
(alcohal) extractsof Sem bark.

No. of insects No. of % of
Conc on untreated insects insects on Percent M ean
i "Hours half of disc  taken for untreated Repellenc percent
1st Iind the half of P 4 Repellency
disc disc Experiment  disc
1 14 12 13 65 30
2 12 10 11 55 10
25
mg 3 10 12 11 20 55 10 +16
4 14 04 09 45 -10
5 10 18 14 70 40
1 12 08 10 50 00
2 10 14 12 60 20
50
mg 3 14 10 12 20 60 20 +24
4 16 12 14 70 40
5 18 10 14 70 40
1 06 06 06 30 -40
2 12 18 15 75 50
100 3 10 18 14 20 70 40 +26
mg
4 18 10 14 70 40
5 18 10 14 70 40

TABLE 4: Repdlent activity of Alstonia Scholaris, for non-
polar (benzene) extractsof Sem bark.

No. of insects No. of % of
Conc on untreated insects insectson Percent M ean
i "Hours half of disc  taken for untreated Renellenc percent
1st IInd the half of P Y Repellency
disc disc Experiment  disc
1 16 10 13 65 30
2 10 10 10 50 00
25
mg 3 14 18 16 20 80 60 +20
4 08 14 1 55 10
5 08 12 10 50 00
1 18 16 17 85 70
2 18 16 17 85 70
50
mg 3 18 16 17 20 85 70 +58
4 16 16 16 80 60
5 14 10 12 60 20
1 12 14 13 65 30
2 12 10 11 55 10
100
mg 3 14 10 12 20 60 20 +20
4 12 14 13 65 30
5 10 12 11 55 10
Natural Products
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