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ABSTRACT

This study scientifically examined the residual effect of fruiting body of
oyster mushroom, Pleuctus ostreatus, againgt adult red flour beetle Tribolium
castaneum (Herbst) at different timeintervals. In residual film toxicity, hot
water and methanol-chloroform extracts of oyster mushroom and petroleum
ether and residud fractions of methanol-chloroform extract showed moder-
ate activity against Tribolium castaneum. Residual fraction showed thelow-
est LD, values(0.206 mg/cn) indicating its potent efficacy against Tribolium
castaneum. The order of toxicity on Tribolium castaneum was residual
fraction>petroleum ether fraction>methanol-chloroform extract>hot water.
In addition, the results of this study also indicate that, the toxicity for each
test sample againgt Tribolium castaneum was increased with increasing of
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INTRODUCTION

Pest control isamajor issuefor underdevel oped
agriculturd countries. Amongtheimportant sored-prod-
uct insect pests, the red flour beetle, Tribolium
castaneum (Herbst) (Coleoptera: Tenebrionidae) is
common and most destructive pest throughout the
world. Thispest hasbeen reported to attack the germ
part (embryo portion) of thegrain. Their presencein
dored foodsdirectly affectsboth thequantity and quaity
of the commodity™. Control of thispest reliesheavily
ontheuseof syntheticinsecticidesand fumigants, which

hasled to environmental pollution, increasing costs of
application, pest resurgence, pest resistanceto pesti-
cidesand lethal effectson non-target organismsinad-
ditiontodirect toxicity to userd?3. Thusinsecticides of
natural origin arerationa alternativesto syntheticin-
secticides. Oyster mushroom (Pleuotus ostreatus) is
one of the popular cultivated edible mushroomswith
high nutritional valueand excellent medicind proper-
ties¥l. Numerousarticlesand monographs contain de-
tailed information on the physiology, chemistry, phar-
macology and medicind valueof oyster mushroom>8,
The present research was under taken to investigate
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theinsecticida effect of hot water and methanol-chlo-
roform extractsof oyster mushroom and petroleum ether
and residud fractions of methanol-chloroform extract
against adults Tribolium castaneum.

MATERIALSAND METHODS

Pleurotusostreatus

Fresh fruiting bodies of oyster mushroom
(Pleurotus ostreatus) were coll ected from the mush-
room production center, Chapa nawabgan], Bangladesh
and identified at the Department of Botany, University
of Rajshahi. A voucher specimen (BDRU-285) was
deposited at the Department of Botany, University of
Rashahi, Bangladesh.

Prepar ation of extractsand fractions

Thefresh fruiting bodies of Pleurotus ostreatus
weresundried for 7 daysand finally in an electrical
oven below 40°C for 48 hoursto remove moisture com-
pletely. Thenthedried fruiting bodieswere pulverized
to powder by agrinder machine. The powdered mate-
rialswereweighed and placed intwo different air-tight
bottlesto which hot water and methanol-chloroform
(3:2) mixturewas added. The contentswere pressed
through the markin cl oth to get maximum amount of
extract andfiltration wasdone by Whatman filter paper
No. 41 a 5hrsand 15 daysinterva for extraction with
hot water and methanol-chloroform mixture, respec-
tively. Both extracts were concentrated with arotary
evaporator under reduced pressureat 60°C and findly
6.5 g of hot water extract and 16.5 g methanol-chloro-
form extract were obtained. Ten g methanol-chloro-
form extract wasfractionated into 4.2 g petroleum-ether
fraction by solvent-solvent partitioning®. After fraction-
ation with petroleum ether, theremaining portion was
evaporated with arotary evaporator and 4.95 g ex-
tract was obtained asresidua fraction. The output ex-
tractsand fractionswere collected to glassvialsand
preserved in arefrigerator at 4°C.

| nsects

Red flour beetle Tribolium castaneumwere used
to examinethe pesticida activity of oyster mushroom
(Pleuotusostreatus). Adult and larval stagesof insect
weretaken from the Department of Zoology, Univer-
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Sty of Rgjshahi, where pest culturemaintained for last
10yearsinanincubator at 30+1°C, 65% rel ative hu-
midity and 12:12 hrsdark/light photoperiod which has
been reported an optimum for rapid growth™, |nsects
werereared on adiet mixture of wholemeal flour with
Bakersyeast (19:1) inaJar™. After every threedays
themedium wasreplaced by afresh oneto avoid con-
ditioning by thelarvag*2.

Residual film method of toxicity

Residud film method asdescribed by Busving®¥,
was used. A preliminary screening of different doses
wasperformed on adults Triboliumcastaneumto obtain
0% to 100% mortalities. For each extracts and frac-
tions, 200 mg, 100 mg, 50 mg and 25 mg were dis-
solved separately in 5 ml of corresponding solvent to
get concentrations of 40 mg/ml, 20 mg/ml, 10 mg/ml
and 5 mg/ml, respectively, which were used as stock
solutions. Oneml of various concentrationsfor each
samplewas applied on petridishes (7 cm diameter) in
such a way that it made a uniform film over the
petridishes. For solvent evaporation, the petridishes
wereair dried leaving the extract onit. Theactua ex-
tract present in 1 ml mixture was cal culated and the
dose per square centimeter was determined by divid-
ing the value present in one ml with the area of the
petridish. So, calculated doseswere 1.2385, 0.6192,
0.3096 and 0.1548 mg/cm?. After drying, 10 beetles
wererel eased in each petridish with threereplications.
A control batchwasd so maintained withthesamenum-
ber of insectsafter preparing the petridish by applying
and evaporating the solvent only. Thetreated beetles
were placed in anincubator at the sametemperatureas
reared in stock culturesand the mortdity of the beetles
were counted after 6, 12, 24 and 30 hours post-expo-
surel,

Satistical analysis

Themortaity datawere subjected to Probit analy-
sisforthedetermination of LD, , vauesusing the com-
puter software SPSS of 14 verson. Resultswith p<0.05
were considered to be statistically significant.

RESULTSAND DISCUSSION

Inthe present investigation, thetoxicity of fruiting
bodies of oyster mushroom (Pleurotus ostreatus) was
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tested against adults of Tribolium castaneum. The
mortdity (%) wererecorded and Satistica dataregard-
ing LD, 95% confidencelimit and chi-squarevalues
were calculated and presented in TABLE 1. There-
sidual filmtoxicity showed that hot water and metha-
nol-chloroform extracts and petroleum ether and re-
sdual fractionsof methanol-chloroform extract of oys-
ter mushroom (Pleurotus ostreatus) werefound to be
toxicto Triboliumcastaneum(TABLE 1). TheLD,,
valuesfor residual fraction against adult Tribolium
castaneumwerefound to be 0.425, 0.396, 0.247 and
0.206 mg/cm?whereasthey were 1.251, 1.334, 1.184
and 0.958 mg/cm? for hot water extract after 6, 12, 24
and 30 hrsof exposure, respectively. Methanol -chlo-
roform extract showed LD, values of 1.413, 1.264,
1.102 and 0.781 mg/cm?and in case of petroleum-ether
fraction it were 0.647, 1.541, 0.241 and 0.194 mg/
cm? for 6, 12, 24 and 30 hrsintervals, respectively.
DependingonthelL D, vaues, it wasfound that anong
thetest materialsresidud fraction showed the highest
toxicity and hot water extract was less toxic on
Tribolium castaneuminsects. On the basis of thein-
tengity of toxicity test materia swereconsidered asthe
followingorder:

> FUIl Paper

Residua extract> Petroleum-ether extract>Metha-
nol-chloroform extract > Hot water extract.

Theresult demonstratesthat toxicity of theextracts
and fractions of oyster mushroom (Pleurotusostreatus)
wereincreased with theincreasing of exposuretime.
Thismay clearly support that exposuretime play an
important roleininfluencing susceptibility. The present
investigationismoreor lesssimilar to thefindings of
Talukder and Upadhyay who reported theinsecticida
properties of neem oil, Pithraj (Aphanamixis
polystachya) and Piper nigrum against Tribolium
castaneum*>*¢, Our findingsclearly reved that oyster
mushroom (Pleurotus ostreatus) is effective against
Tribolium castaneuminfestationand it canwork asa
promising natura pesticide.
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TABLE 1: Dosemortality effect of oyster mushroom (Pleurotus ostreatus) extr actsagainst Tribolium castaneum adultsafter

6,12, 24 and 30 h of exposure.

Sample Exposur e time (Hours) L D, Va';‘e 95% confidence limits Chi-sgure
(mg/cm®) Upper L ower ")
6 1.251 3.175 1.002 0.271
12 1334 1.966 0.905 0.173
Hot water extract 24 1.184 1.502 0.783 2.220
30 0.958 1.151 0.639 3.328
6 1.413 2.534 0.788 0.179
12 1.264 2.096 0.762 0.377
Methanol-Chloroform Extract 24 1.102 1.750 0.694 0.941
30 0.781 1.117 0.545 0.481
6 0.647 0.893 0.468 1.686
12 1.541 0.460 0.262 5.073
Petroleum-ether fraction 24 0.241 0.306 0.188 6.122
30 0.234 0.251 0.149 4101
6 0.425 0.654 0.275 6.958
12 0.396 0.504 0.314 3.521
Residual fraction 24 0.247 0.312 0.194 1.437
30 0.206 0.259 0.163 0.587

#Valueswerebased on four doseswith 30insectseach. # Control groupsshowed no mortality. “Significant at P<0.05 level.
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viding required laboratory facilitiesto performthisex-
periment.

REFERENCES

[1] K.Mondal; Agr. Zool. Rev., 6, 95 (1994).

[2] B.Jembere, D.Obeng-Ofori, A.Hassanali,
G.N.N.Nyamasyo; Bull. Entomol., Res. 85, 361
(1995).

[3] E.U.Okonkwo, W.I..Okoye; Int.J.Pest.Man., 42,
143 (1996).

[4] S.T.Chang; Mushroomresearch and Development-
Equality and Mutual Benefit, pg.1-10,in D.J. Royse,
‘Mushroom Biology and Mushroom Products’. The
Pennsylvania State University, USA, (1996).

[5] SPWasser and A.L. Weis; Int.JMed.Mush., 1, 31
(1999).

[6] E.V.Crisan,A.Sands; Nutritional value, pg.137-165,
inS.T.Chang and W.A.Hayes ‘The Biology and Cul-
tivation of Edible Mushrooms’ Academic Press,
USA, (1978).

[7] C.Hobbs, ‘Medicinal mushrooms: An exploration
of tradition, healing and culture’ Botanica Press;
New York, (1995).

[8] E.F.Solomko, G.S.Eliseeva, V.A.Rjabchuk,
R.K.Pchelinceva; Appl.Biochem.Microbial., 2, 273
(1987).

[9] B.S.Bahl,A.Bahl; ‘A Text Book of Organic Chem-
istry’, 13" Ed, Schand and Company Ltd; New
Delhi, (1992).

[10] M.A.Saleem, A.R.Shakoori; Pak.J.Zool., 18, 95
(1986).

[11] K.Mondal, N.Akhtar; Pak.J.Zool., 24, 283 (1992).

[12] K.Mondal; Tribolium Inform.Bull., 23, 110 (1983).

[13] JR.Busvine; ‘A critical review of the techniques
for testing insecticides’, Commonwealth Agricul-
tural Buereux, London, pg.345 (1971).

[14] H.Islam, K.Farhana, N.Islam; University Journal
of Zoology, Rajshahi University, 23, 65 (2004).

[15] FA.Taukder, PE. Howse; J.Stored Prod.Res., 31,
55 (1995).

[16] R.K.Upadhyay, G Jaiswal; Bull.Insectol. 60, 57
(2007).

Natural Products
Au Tudian Yournal



