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Abstract: The residual film toxicity, fumigant toxicity and repellent effect of methanol extract of root bark of
Calotropis gigantea (Linn) and its chloroform and petroleum ether (40-60°C) soluble fractions were evaluated
against several inster of larvae and adult of Tribolium castaneum. In residual film toxicity, methanol extract and
its chloroform and petroleum ether fractions showed insecticidal activity against T. castaneum and data were
analyzed by probit analysis. Methanol extract showed lowest LD  values against several inster of larvae and50

adult (121.59, 142.73, 146.84, 202.98, 290.65, 358.42 and 300.03 µg/cm , respectively) which indicates highest2

toxicity or insecticidal activity. Whereas LD values of petroleum ether extract were 407.69, 485.46, 437.38,50

235.51, 256.25, 369.66 and 411.84 µg/cm  in case of 1 , 2 , 3 , 4 , 5 , 6  inster larvae and adult, respectively and2 st nd rd th th th

for chloroform extract that were 291.83, 299.29, 382.98, 745.18, 637.71, 1259.42 and 739.87µg/cm , respectively.2

The  order  of toxicity on T. castaneum was methanol extract> petroleum ether fraction> chloroform fraction.
No fumigant toxicity of test samples was found. In the treated filter paper repellency test, methanol extracts and
also its chloroform and petroleum ether soluble fractions were repellent to Tribolium castaneum in mild to
moderate range.

Key words: Calotropis  gigantea  Tribolium  castaneum   Residual  flim  toxicity   Fumigant  toxicity
 Repellency

INTRODUCTION organophosphorus insectidices [6]. The occurrence of

Tribolium castaneum (Herbst) is an important stored an extra impetus to research for alternative way for the
product insect in grain storage in Singapore [1] and other control of this pest. Yang and Tang reviewed the plants
ASEAN countries [2]. T. castameum live on cracked grain used  for  pest insect control in China and found that
on breakfast food or meal, rice, dried fruit, bleached and there was a strong connection between medicinal and
unbleached wheat flour, cornmeal, barley flour and atmeal pesticidal plants [7]. Calotropis gigantea (Linn) (Family:
[3]. In  Bangladesh,  T.  castaneum is abundantly found Asclepiadaceae), a common medicinal plant in Indian
in stored grain of different cereals. Control of these subcontinent, has purgative, alexipharmic anthelmintic,
insects relies heavily on the use of synthetic insecticides analgesic, anticonvulsant, anxiolytic, sedative and
and fumigants, which has led to problems such as antipyretic effect [8, 9] and is used as a treatment for
disturbances of the environment, increasing costs of leprosy, leucoderma, ulcers, tumours, piles and diseases
application,  pest  resurgence,  resistance  to  pesticides of the spleen, liver and abdomen [10]. Previous chemical
and lethal effects on non-target organism in addition to studies on C. gigantea reported the isolation of many
direct toxicity to users [4,5]. Thus, repellents, fumigants, cardenolides, cardiac glycosides [11], flavonoids [12],
feeding  deterrents  and  insecticides  of  natural  origin giganticine  (a  novel nonprotein amino acid) [13] and
are rational alternatives to synthetic insecticides. Dyte other cytotoxic principles [14, 15] from this plant. Latex
reported that almost all of the strains of T. castaneum constituents  from  Calotropis  procera  (a  another  plant
have become resistant to malathion and almost all of Asclepiadaceae family) display toxicity upon egg

resistance in different strains of T. castaneum has given



World J. Zool., 4 (2): 90-95, 2009

91

hatching and larvae of Aedes aegypti (Linn.) [16]. Singh 5  ml  of corresponding solvent to get concentrations of
et al. reported the larvicidal properties of leaf extract of 40 mg/ml, 20 mg/ml, 10 mg/ml and 5 mg/ml respectively
Calotropis procera against mosquito larvae of Anopheles which were used as stock solutions. 1 ml of various
stephensi, Culex quinquefasciatus and Aedes aegypti concentrations for each sample was applied on
[17]. Despite the previous studies on bioactivity of root petridishes (7 cm diameter) in such a way that it made a
bark of C. gigantea to various research, its activity uniform film over the petridishes. For solvent evaporation,
against T. castaneum (Herbst) has not yet been the petridishes were air dried leaving the extract on it. The
determined. The present research was therefore under actual extract present in 1ml mixture was calculated and
taken to investigate the effect of the methanol extract of the dose per square centimeter was determined by
root bark of Calotropis gigantea and its chloroform and dividing  the  value  present  in one  ml  with  the  area  of
petroleum ether soluble fractions against adults and the petridish. So calculated doses were 1040.5 µg/cm ,
several inster of larvae of T. castaneum (Herbst). 520.0 µg/cm , 260.0 µg/cm  and 130.0 µg/cm . After drying

MATERIALS AND METHODS replication. A control batch was also maintained with the

Insects: Adults of T. castaneum were collected from the applying and evaporating the solvent only. The treated
Crop Protection Lab of the Department of Agriculture and beetles were placed in an incubator at the same
Environmental Science, University of Newcastle upon temperature  as  reared  in  stock  cultures  and  the
Tyne, UK and successfully reared for more than ten years mortality  of  the  beetles  were  counted  after  24  hour
in the Crop Protection and Toxicology Lab of the Institute post-exposure [24]. 
of Biological Science, Rajshahi University. Mass cultures
were  maintained  in Jars (1000 ml) containing food Fumigant Toxicity: Each filter paper (diameter 2.0 cm)
medium and kept in an incubator at 30±1°C and 70-80% were impregnated with 0.2 ml of various concentrations
(Relative  Humidity).  A  stand  ard  mixture  of  sterilized (20 mg/ml, 10 mg/ml and 5 mg/ml) of each extract and
(at 60°C for 24 hours) whole-wheat flour with powdered fractions and placed on the underside of the screw cap of
dry yeast in a ratio of 19:1 was used as food medium in the a glass vial (diameter 2.5cm, height 5.5 cm). Then
experiments [18-20]. calculated doses were 884.20 µg/cm , 442.10 µg/cm  and

Extraction: The plant C. gigantea L. was taxonomically 1 min. before the cap was screwed tightly on the glass vial
identified by Professor A.T.M Naderuzzaman, Department containing 10 insects. Respective solvent was used as
of  Botany, University of Rajshahi. Voucher specimen control. Six replicates were prepared for each treatment
(No. 1A. Alam, collection date 15.08.2004) was kept in the and control. Mortality counts were made after 24 hours of
Dept.  of  Botany,  University  of  Rajshahi.  Root  bark  of treatment.
C. gigantea were collected, dried and ground to powder.
It was then extracted with methanol in Soxhlets apparatus, Repellency Test: The repellency test used was adopted
the process described by Schmutterer [21]. The extract from the method McDonald [25] with some modifications
was then filtered through Whatman No.1 filter paper. The by Talukder and Howse [26, 27]. Half filter paper discs
filtrate was concentrated with a rotary evaporator under (Whatman  No.  40,  diameter  9  cm)  were  prepared  with
reduced pressure at 50° C to afford crude methanol extract 0.1 ml of various concentrations of each testing samples
(40 gm). This crude methanol extract (30 gm) was then (methanol extract and its chloroform and petroleum ether
fractionated  into  petroleum  ether (3 g) and chloroform soluble fractions) and allowed to air-dry for 10 minutes.
(10 g) by solvent-solvent partitioning [22]. Each treated half disc was then attached lengthwise,

Residual Film  Method  of  Toxicity:  Residual  film and placed in a petridish (dimeter 9 cm), the inner surface
method as described by Busvine, was used [23]. A of which was smeared with flour to prevent insects
preliminary  screening of different doses was performed escaping. The orientation of the seam was changed in the
on several insters of larvae and adults to obtain 0% to replicates to avoid the effects on any external directional
100% mortalities. Then 200 mg, 100 mg, 50 mg and 25 mg stimulus offering the distribution of the test insects.
of each test sample (Methanol extract, chloroform fraction Twenty adults insects were released in the middle of each
and petroleum ether fraction) were dissolved separately in filter-paper circle and a plastic cover with some small

2

2 2 2

10 beetles were released in each petridish with three

same number of insects after preparing the petridish by

2 2

221.05 µg/cm . The solvent was allowed to evaporate for2

edge-to-edge, to a control half-disc with adhesive tape
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holes was placed on the petri dish [29]. Each RESULTS
concentration was tested five times. Insects that settled
on each half of the filter paper disc were counted after 1h Residual Film Toxicity: Residual film toxicity showed that
and then at hourly intervals for 5 hours. No significant methanol extract and its chloroform and petroleum ether
difference as detected between the repellency of solvent soluble fractions of root bark of C. gigantea were found
impregnated (methanol, chloroform and petroleum ether) to be toxic to T. castaneum (Table 1). On the basis of LD
and untreated filter papers in tests designed to check for and LD  value, it was observed that among the tested
any possible influence of solvents. The average of the materials methanol extract showed highest toxicity.
counts was converted to percentage repellency (PR) However according to the intensity of toxicity they could
using the formula of Talukder and Howse [26, 27] be arranged in the following order methanol extract>

PR= 2(C-50) observed that younger larvae were more susceptible than

Where C is the percentage of insects on the
untreated half of the disc. Positive values expressed Repellency: Methanol extract of C. gigantea and its
repellency  and  negative values attractancy. The data chloroform and petroleum ether fraction showed repellent
were analyzed for percents repellency (PR) and were toxicity in mild to moderate range (Table 2). Repellency
transformed them into arcsine percentage values. increased  with  concentration  and  in  case  of  methanol

50

90

petroleum ether extract> chlorform extract. It was also

older larvae and adults.

Table 1: Residual Film toxicity of root bark extracts of C. gigantea against T. castaneum larvae and adults
Plant materials Life stage LD  (µg/cm ) 95% Con. Limit LD  (µg/cm ) 95% Con. Limit Slope±SE50 90

2 2

Methanol 1  Inster 121.59 86.30-171.32 316.22 273.71-358.73 3.035+0.04st

extract 2  Inster 129.44 107.02-190.35 363.07 321.41-404.75 3.13+0.02nd

3  Inster 146.84 108.87-198.05 405.51 360.92-450.09 2.87+0.03rd

4  Inster 235.65 154.61-266.48 645.65 589.72-701.58 2.53+0.001th

5  Inster 290.65 185.68-454.96 3090.29 2955.66-3224.92 1.24+0.002th

6  Inster 358.42 262.31-489.73 1905.46 1791.76-2019.16 1.77+0.005th

Adult 326.1 210.50-427.63 1905.46 1796.90-2014.02 1.625+0.04
Chloroform 1  Inster 253.05 208.34-408.78 1018.59 918.37-1118.81 2.39+0.02st

fraction 2  Inster 299.29 206.28-434.23 1230.27 1116.29-1344.24 2.43+0.34nd

3  Inster 382.98 257.65-569.26 2290.86 2135.06-2446.67 1.65+0.02rd

4  Inster 745.18 585.39-948.58 2511.88 2330.29-2693.47 2.39+0.001th

5  Inster 541.62 452.68-898.37 3981.07 3758.23-4203.91 1.60+0.007th

6  Inster 605.87 758.88-2090.12 5397.61 10554.56-11885.80 1.375+0.03th

Petroleum ether Adult 739.87 529.11-1034.58 4365.15 4112.42-4617.88 1.66+0.02
fraction 1  Inster 407.69 302.38-549.67 1267.06 1143.42-1390.72 2.57+0.03st

2  Inster 485.46 282.35-834.68 2818.38 2542.22-3094.55 1.69+0.04nd

3  Inster 437.38 346.40-552.26 1348.96 1246.04-1451.88 2.67+0.09rd

4  Inster 235.51 171.22-323.93 1047.12 970.77-1123.47 1.96+0.003th

5  Inster 256.25 187.48-350.26 1174.89 1093.50-1256.28 1.91+0.0001th

6  Inster 369.66 283.02-482.83 1479.1 1379.20-1579.00 2.11+0.01th

Adult 411.84 287.42-590.11 2818.38 2667.04-2969.72 1.54+0.015

Table 2: Repellency of T. castaneum adults by methanol extract of root bark of C. gigantea and its chloroform and petroleum ether fractions
Repellency percentage (arsine) at intervals
---------------------------------------------------------------------------------------------------------------------------------------------

Plant material Dose µg/cm 1h 2h 3h 4h 5h2

Methanol 1260 -13.4 (-21.47) 00 (00) -20 (-26.56) 6.6 (14.89) 26.6 (31.05)
extract 630 -26.6 (-31.05) -20 (-26.56) -13.4 (-21.47) 6.6 (14.89) 6.6 (14.89)

315 -26.6 (-31.05) -40 (-39.23) -20 (-26.56) -26.6 (-31.05) -6.6 (-14.89)
157 -26.6 (-31.05) -13.4 (-21.47) -26.6 (31.05) -26.6 (-31.05) 13.4 (21.47)

Chloroform 1260 -13.4 (-21.47) -20 (-26.56) 00 (00) 20 (26.56) 33.4 (35.30)
fraction 630 -6.6 (-14.89) -6.6 (-14.89) 6.6 (-14.89) -20 (-26.50) 13.4 (21.5)

315 -33.4 (-35.30) -13.4 (-21.47) -6.6 (14.89) 00 (00) 00(00)
157 -40 (-39.23) -26.6 (-31.05) 6.6 (14.89) 00 (00) 00(00)

Petroleum 1260 46.6 (43.05) 26.6 (31.05) 13.40 (21.47) -13.4 (-21.47) -13.4 (-21.47)
ether 630 20 (26.56) 00 (00) -13.4 (-21.47) -26.6 (-31.05) -20 (-26.56)
fraction 315 26.6 (31.05) 00 (00) -13.4 (-21.47) -26.6 (-31.05) -20 (-26.56)

157 6.6 (13.89) -6.6 (13.89) -6.6 (13.89) 00 (00) -26.6 (31.05)
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extract  and  chloroform  fraction repellent  effect The repellent activity of petroleum ether fraction
increased  with time but in case of petroleum ether decreased  with  time,  a  trend  similar  to  crude  extracts
fraction, the  repellent  effect  decreased  with time over of  pithraj   [26].   It   is   very   likely    that    the  repellent
the 5 experimental period. constituent(s) of the petroleum ether fraction have low

Fumigant Toxicity: The extracts demonstrated no of high volatility is further evident from the lack
fumigant toxicity to T. castaneum. fumigation activity when treated filter papers were

DISCUSSION on the glass vials in the preliminary experiments.

The  methanol  extract of root bark of C. gigantea root bark of C. gigantea and its chloroform and petroleum
and its chloroform and petroleum ether soluble fractions ether soluble fraction had residual film toxicity and
were  showed  the   insecticidal   activity   and  repellent repellent toxicity against T. castaneum with different
toxicity to adults and larvae of T. castanium. T. castaneum efficacies. These finding suggest that there may be
larvae were more susceptible than adults. Methanol different constituents in the methanol extracts and its
extract  proved  to  be  more toxic than other fractions in chloroform and petroleum ether fraction possessing
all larval and adult stages. It is interesting to note that in different bioactivities but their identities are yet to be
all  extracts  LD   values  were  more  or less similar from determined. The isolation and identification of the50

1  inster  to 5  inster larvae but in the 6  inster larvae bioactive  c ompound(s)  in  the  extracts  of  root  bark  ofst th th

LD values  were  jumped  indicating  more tolerant. In C. gigantea are of out most importance so that their50

case  of  methanol  and chloroform fraction, 1  inster potential application in controlling stored-product pestst

larvae showed lowest LD  and LD values indicating can be fully exploited.50 90

more toxic  to  this  larval stage. In case of petroleum
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