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“Astudy of insecticidal effectsof leaf extracts ofAeglemarmelos(L.) Correa and 
Ricinuscommunis(L.)on Callosobruchuschinensis(L.)” 

 
 
 

Abstract:- 
 

Laboratory experiments were conducted to evaluate the efficiency of leaf powders 

ofAegle marmelosand Ricinuscommunisagainst the pulse beetle, 

Callosobruchuschinensis.whichinfestsstoredpulseseeds.Pulsesspeciallystoredforthepurposeof

humanconsumption should not be treated with toxic chemicals because residues of these 

chemicalcompounds may pose a serious risk to human health. Stored pulses are primarily 

attacks bymajor insect pest particularly the pulse beetle, Callosobruchuschinensis. Though 

chemicalsprovide effective control of Callosobruchussp., but the efficiency of the chemicals 

mostlydepends on the mode of exposure. The maximum effectiveness is given when the 

insecticidesare provided by gustatory method, but majority of these are toxic to human. Many 

syntheticinsecticideshavebeenfoundeffectiveagainststoredproductpestsbutprovedtobehazardo

us to men and domestic animals. The over reliance on and non judiciousnon-judicious use 

ofsynthetic pesticides especially insecticides since last four decades led to wide spectrum 

ofpests problem like pests resistance to chemicals, resurgence of pests, residues in food and 

soiland risks to human and animal health, besides environmental pollution. The methanol 

andchloroformfractionofAeglemarmelosandRicinuscommunisprovedeffectiveforthecontrol of 

Callosobruchuschinensis. The findings suggest that plant extracted bio-

pesticidesmayplayamajorrolein insect pests control program in near future. 

Keywords:- 

AeglemarmelosandRicinuscommunis,leafpowders,Callosobruchuschinensis, 

pulseprotection,biopesticides. 

Introduction:- 

Pulses are an importantsource of nutrition for billions of people around the world.The 

terms “legumes” and “pulses” are interchangeable because all pulses are consideredlegumes 

but not all legumes are considered pulses. Pulses belong to leguminoseae family 

andincludethosespeciesthatareconsumedbyhumanbeingsanddomesticanimals,commonlyin the 

form of dry grains and does not include groundnut (Arachishypogaea) and 

soybean(Glycinemax)whicharegrown mainlyfor edibleoil.The 

FoodandAgricultureOrganization 
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of the United Nations has declared 2016 as the International Year of Pulses with aims 

toenhance public awareness of the nutritional benefits of pulses as part of sustainable 

foodproduction.This was intended tTowardsglobal foodsecurityand nutrition. 

Pulses are rich source of many vitamins and minerals (iron, zinc, calcium, 

magnesium).Thedeficiencyofvariousmineralsindifferentpartsoftheworldledtocardiovasculardi

sease and imbalance in majority of the biological pathways. Pulses can provide 

adequateminerals required to fulfill nutritional requirement. Phenolic compounds are grouped 

intophenolic acids, tannins and flavonoids. Phenolic compounds and antioxidant activity 

alsovariedamongdifferent varieties ofpulses. 

Pulses are also being used by the processors worldwide for developing canned 

productsas they are ready to use and the demand is expected to increase as they are having 

high shelflife (Warsame and Kimani 2014).Varieties with ease of preparation, processing 

efficiencyand high yield of raw product were mostly preferred by the processors for thermal 

processing(Wassimiet al. 1990; Hosfield et al.2000). 

Pulsevarietieswithuniformsizeandrapidexpansionduringsoaking,highwaterholdingcapac

ityduringprocessingandlesssplittingarerequiredtobedevelopedforcanning.Theeffectsofconventi

onalprocessingmethods(soaking,dehulling,boiling,pressure cooking, germination, 

fermentation etc.) on the levels of anti-nutritional factors(phytate, protein inhibitors, 

phenolics, tannins, lectins, saponins etc.) have been 

extensivelyevaluated,however,novelmethodstoeliminatetheseneedstobedeveloped(Pattersone

tal.2017). Canningof pulsesalso reportedto decreasephenoliccontent(Parmaretal. 2016). 

Thoughthe pulsesare usedin number of indigenousproductsbut their 

functionalattributesand potential health benefits havenot been fullyexplored. 

Pulses play a significant role in a country like India, and serve as an important part 

ofthe diet. They are considered to be as the “poor man’s meat” given that the consumption 

ofdairyandanimalproductsisrelativelylowamongthepoorestsectionofthecountry.Theyare also 

an important source of protein, minerals and fibre. The protein content in pulses isdouble the 

protein content of wheat, and three times more than that of rice. 

Additionally,pulsesareusedasgreenmanureandcontributeinimprovingsoilhealth,offeringthepos

sibilityforamixed/ intercroppingsystem (Rawal and Navarro, 2019). 
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Pulses as a commodity group fit in all the Feed the Future Initiative themes 

aimingtoward sustainable poverty and hunger reduction and enhancement of nutrition and 

healthconditionsalongside protection ofthe environment (Maredia, 2012). 

Major pulses are grown chickpeas (Gram/Chana), pPigeon pea (Tur/Arhar), 

Mungbeans,Urdbeans(Blackgram),Masur(lLentil),pPeasandvariouskindsofbBeans(mMinorpP

ulses).·ThemainregionswithhighproductivityareMadhyaPradesh,Rajasthan,Maharashtra,Karn

ataka, Uttar Pradesh, Coastal Andhra Pradesh,Gujarat, Tamil Nadu, Jharkhand, 

Odisha,Chhattisgarh,Telangana,Bihar and WestBengal delta region. 

Thecensusprojectionreporthasfurtherrevealedthattheproportionoftheworkingage 

population between 15 and 59 years is likely to increase from 58% in 2001 to > 64 percent by 

2021. Such a trend would make the country one of the youngest nations in the 

world.Thus,oneof the India’s competitive advantagesisitsdemographicdividend. 

Despite the imports, in 2019, the consumption of pulses in India amounted to 48 g 

percapita per day, slightly less than the 50 g per capita per day recommendation of the 

IndianMedical Research Council. One of the major hurdles in meeting self-sufficiency in 

pulses ispolicies that promote staple crop production, such as subsidies for fertilizers and 

credit andirrigation facilities that discourage the production of pulses and other legumes 

(FAO et al.,2020). 

MaterialandMethods:- 
 

Insect(Callosobruchuschinensis)- 
 

Callosobruchuschinensisis major pest of pulses in India .It is a holometabolic insect with 
theeggand adult stage found on grainsand thepupalstages livinginsidethegrain. 
As the larva eats up the endosperm of in most damaging stage of the life cycle. 
Adultbeetlesare3-
4mminlength,ovalinshape,chocolate/reddishbrownincolour,andhavelongerectedantennae. 
The female lays between 1-8 oval shaped and scale like egg grain. Each larva completes 
thelifecycle in aseparate chamber. 

In India the insect breeds feely from March to November and hibernates in the larval 
stageduring the winter. The adult emergence takes place from January to April. The pest 
causesmaximumdamageduringFebruarytoAugust,whenallitsdevelopmentalstagesexistsimulta
neously. 
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Selectionof plant- 
 

AeglemarmelosandRicinuscommuniswasselectedforthestudybecauseofitsinsecticidaland 
medicinal properties, and its abundancein thestudyarea. 

Collectionof plantmaterial- 
 

TheindigenousplantAeglemarmelosleavesoffamilyRutaceaeandplantRicinuscommunisleave
soffamilyEuphorbiaceaewascollectedfromtheroadsideoflaharpurBhopal,collection was donein 
winter season. 

Taxonomicpositionof theplant- 
 

IdentificationofthecollectedplantwascarriedoutintheDepartmentofBotanyoftheresearchce
nter. 

AegleMarmelos(Bael)- 
 

Kingdom- 

PlantaeOrder 

 -

SopindalesFamily -

Rutaceae 

Sub family – 

AurantioideaeGenus

 -Aegle 

Species-marmelos 
 

The biological and pharmacological activity against various chronic diseases such 

ascancerandcardio vascular andgastrointestinal disorders. 

Antioxidant,antiulcer,antidiabetic,anticancer,anti-hyperlipidaemic,anti-

inflammatory,antimicrobial, anti-spermatogenic effects have also been reported on various 

animal models bythecrude extracts of this plant. Everypart ofAeglemarmelos. 

Baelleavescouldalsobeusedasapotentialbiosorbant.Nnoxiousleadionsweredemonstrated 

to be removed from an aqueoussolution by absorbing them into the baelleaves. An unusual 

fatty acid, 12-hydroxyoctadec-cis-9-enoic acid (ricinoleic acid), is presentin the bael seed oil, 

which has the potential to be manufactured as biodiesel in the future.Sstructure of bael 

exudate gum was also determine which could be further characterized forvariousindustrial 
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Ricinuscommunis(castor):- 
 

Kingdom- 

PlantaeDivision -

MagnoliophytaClass -

MagnoliopsidaSubclass-

Rosidae 

Order -

EuphorbialesFamily - 

EuphorbiaceaeGenus-

Ricinus 

Species-communis 
 

Theleavesisnappliedtoboilsandswelling,thehotleavesareappliedovertheabdomenof 

children to relieve flatulence. The leaves promote menstrual flow in women. Tender 

leavesleavesarecurepaininbladder; 

the,leavesarealsorecommendedtorelieveheadacheandjointspains.(JenaJ and Gupta, 2012.) 

For phytochemical analysis of the plants, the collected material after identification was 

usedand a voucher specimen was procured in the herbarium sheet. The shade dried and 

powderedleavesweresoxhlatedin 90% alcohol,rectified spirit andwaterrespectively. 

Theextractthusobtainedwaskeptinaglassvialandstoredintherefrigerator;percentage yield 

was recorded in the tabular form (Table No.1). Percentage loss in 

weightafterdryingoftheplantmaterial wasalso recordedwhich showed96.2%lossin weight. 

The cold percolation method as mentioned by Abbott (1925) was followed for 

freshplant leaves. The air dried plant material was powdered using electrical blender. 500 gm 

ofpowder was mixed with 300ml of n-hexane and kept for 72 hrs then filtered and it was 

storedin a reagent bottle. The powder was allowedto dry for 2hrs before pouring the 

othersolvents-methanol and chloroform and kept for 72 hrs. The crude extracts thus obtained 

werefiltered through Whatman’s filter paper No. 1 and were evaporated to dryness in a 

rotaryvacuum evaporator or water bath atthe roomtemperature (400C) and pressure (25-

30mmhg). Such dried and semisolid crude extract was stored in refrigerator the use i.e for 

bioassaytestagainstC. chinensis. 
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Chemicalanalysisandidentificationofthecompounds 
 

Firstly, the crude extract of plant was defatted in n-hexane and extracted with 

methanoland chloroform. The concentrated solution was allowed to stand when a green 

yellow depositwasobtained. 

For further identification and structural elucidation of plant extract, the purified 

samplewas sent to SAIF, CDRI Lucknow for spectral analysis: where IR spectrum, UV 

spectrum,NMRand Mass spectrum weredone. 

On the basisof spectral data obtained fromSAIF CDRI Lucknow and on 

comparingthedatawithauthenticmarkers available finally, sesquiterpenelactonewasidentified. 

Studyof AeglemarmelosandRicinuscommunisleafextractonCallosobruchuschinensis 
 

Thecollectionofinsectswas donefromthe infestedgrains. 

 
20beakers weretaken.Theywerewashedwithdistilledwaterandthendried.Ineachbeaker100seeds 

of pulse(e.g.Uradbean) weretaken. 

In each beaker two drops of chemical: methanol and chloroform fractions of 

differentconcentrationse.g.50 ppm, 100ppm, 150 ppm,200 ppm, 250ppm were poured. 

In each beaker 3 pairs of insects (3 males and 3 females) were introduced.The mouth ofeach 

beaker was covered with muslin cloth and tied with a rubber band and a control waskept. 

After 7 days, the beakers were opened by removing the muslin cloth and the insects 

weretakenout. 

The eggs laid on the grains were counted and the beakers were covered with muslin cloths 

asbefore. 

After 7 days, the beakers were opened for calculating the number of larva emerged from 

theeggsand then beakerswereonce again closed as before. 

After another 7 days, once again the beakers were opened to calculate the number of 

pupae.Thenbeakers wereonceagain closed with themuslin cloth. 

Formatted: Line spacing:  1.5 lines

Formatted: Justified, Indent: Left:  0.56",
Space Before:  0 pt, Line spacing:  1.5 lines

Formatted: Justified

Formatted: Justified, Right:  0.63", Space
Before:  0 pt

Formatted: Right:  0.63", Space Before:  0
pt

Formatted: Justified, Right:  0.63", Space
Before:  0 pt



UNDER PEER REVIEW 
 

After 7 days, again the beakers were opened to see the adult insects emerged from the 

pupae.Theyarecounted. 

The seeds of each beaker were taken in a petri dish and were wetted with water to 

observetheirgermination. 

Theseedswhichgerminatedwerecounted. 

 
Thesameexperimentwasrepeatedwiththewrinkledseeds. 

 
 
 

TableNo.-1: 
Percentagelossin weightoftheplantsmaterials 

 

S. 
No. 

Nameof theplant Wet 
weightof 

plantmater
ial in(gms) 

Weight 
ondryingofthe
plantmaterial

(gms) 

Loss 
inweight 
ondrying

(gms) 

Percentagel
ossinweight 

1. Aeglemarmelos(Linn) 2000 180 1920 96.2% 

2. Ricinuscommunis(Linn) 2000 190 1932 98.4% 

 
ResultandDiscussion:- 

 
Hemanthapirisetal.(2021)reportedhighly significantrepellency96.91%and98.99% of 

dried leaf and seed kernel extract of C. thevetiaand O. tenuiflorumagainst redflour beetle after 

24 hour of exposure which indicates that botanicals have high repellencyproperties.Likewise 

Gitahi etal. (2021). 

According to Batish et al. 2008, Nerio et al. 2010.Several plant extracts have beenwell 

documented by researchers for both their insect repellent and insecticide effects. A studyby 

Koona et al. (2007) showed that the use of impregnated jute bags with 

Chenopodiumambrosioidesand aqueous extracts from Lantana camara significantly reduced 

damage tostored pulses of Acanthoscelidesobtectus(Say) and C. maculatus. Those locally 

availableplantextracts can beused as aninexpensive sourceof insecticide. 

In the present investigation the repellent activity of Aegle marmelosleaf extract in 

fiveconcentrationsagainst C. chinensisat one hour interval showed maximum repellent 

activity(90%)in 250ppm conc. ofmethanol and chloroform andminimum incontrol. 
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In the present investigation the repellent activity of Ricinuscommunisleaf extract infive 
concentrationsagainst C. chinensisat one hour interval showed maximum 
repellentactivity(90%) in 250ppm conc.of methanol andchloroformand minimum in control. 

Aliyu and Ahmed (2006) reported that all non-edible oils caused larval and 

adultmortality to 100%, and also had ovipositional deterrence. The bruchids are controlled by 

oilsextracted from some plant matter revealed that groundnut oil and Menthaarvensis(L), 

M.spicata(L),M.piperata(L) and Cymbopogonnardus(L)haveaneffect onbruchid. 

In the present study of research work larvalmortality was observed maximum in 250ppm 

conc. Pf chloroform and methanol extract of Aegle marmelosand Ricinuscommunisleafwhileit 

was minimuminthe control. 

Chakraborty et al., 2004Based on total life cycle of C. chinensison various 

pulses,theorderofpulseswerechickpea>blackgram>greengram>.However,itisevidentfromthe 

literature that higher seed weight and thick seed coat prolonged developmental period Inspite 

of higher nutrition, the development is retarded because of thick seed coat which 

createsobstruction for penetration of young larvae inside the seed and emergence of adult 

from theseed. 

In the present study the leaf extract of experimental plant inhinitedinhibited adult 

emergence.Minimum adults emerged in methanaolmethanol and chloroform 250 ppm 

conc.&andminimum in thecontrol. 

TableNo.-2: 

 
Statistical data of purified fraction of Aegle marmelos(AMF5) methanol extract 
againstpPulsebeetle(Collosobruchuschinensis)onfreshUrad bean seeds. 

 

Concentration 24 
hr.larval
mortality 

Regressioneq
uation(y 
=a±bx) 

Chi -
Square 
x2(n-1) 

LC50 

(ppm) 
Variance 

(V) 
S.E. Fiducial 

limits
(ppm) 

50 68  
 
 
-3.669±1.773 

x 

 
 
 
6.347 

 
 
 
117.372 

 
 
 
0.0243 

 
 
 
0.156 

 
 
L= 89.224 

 
U 
=147.83
0 

100 92 

150 145 

200 158 

250 175 
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TableNo.-3: 

 
Statistical data of purified fraction of Aegle marmelos(ACF5) Chloroform 

extractagainstpPulsebeetle(Collosobruchuschinensis)onfreshUradbeanseeds. 
 

Concentration 24 
hr.larval
mortality 

Regressioneq
uation(y 
=a±bx) 

Chi -
Square 
x2(n-1) 

LC50 

(ppm) 
Variance

(V) 
S.E. Fiducialli

mits(ppm) 

50 73  
 
 
-3.775±1.832 

x 

 
 
 

20.703 

 
 
 

115.082 

 
 
 

0.0243 

 
 
 

0.156 

 
 
L= 56.150 

 
U=183.278 

100 99 

150 119 

200 159 

250 195 

Control 6 

 
TableNo.-4 

 
Statistical data of purified fraction of Aegle marmelos( AMF5) methanol 

extractagainstPulsebeetle(Collosobruchuschinensis)on WrinkledUradbeanseeds. 

Concentration 24 
hr.larval
mortality 

Regrassioneq
uation(y 
=a±bx) 

Chi -
Square 

x2(n-1) 

LC50 

(ppm) 
Variance 

(V) 
S.E. Fiducial 

limits
(ppm) 

50 79  
 
 
-3.82±1.922 

x 

 
 
 
9.606 

 
 
 
98.665 

 
 
 
0.0246 

 
 
 
0.157 

 
 
L= 66.191 

 
U 
=127.89
2 

100 104 

150 149 

200 173 

250 197 

Control 6 
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TableNo-5 
 

Statistical data of purified fraction of Aegle marmelos( ACF5) Chloroform 

extractagainstPulsebeetle(Collosobruchuschinensis)onWrinkledUrad beanseeds. 
 

Concentration 24 
hr.larval
mortality 

Regressioneq
uation(y 
=a±bx) 

Chi -
Square 
x2(n-1) 

LC50 

(ppm) 
Variance 

(V) 
S.E. Fiducial 

limits
(ppm) 

50 71  
 
 
-4.262±2.109 

x 

 
 
 
11.656 

 
 
 
104.906 

 
 
 
0.0252 

 
 
 
0.159 

 
 
L= 71.848 

 
U 
=136.55
2 

100 99 

150 142 

200 176 

250 199 

Control 6 

 
TableNo-6 

 
Statistical data of purified fraction of RicinusCommunis(RMF5) methanol 

extractagainstPulsebeetle(Collosobruchuschinensis)onfreshGram/chickpeaseeds. 
 

Concentration 24 
hr.larval
mortality 

Regressioneq
uation(y 
=a±bx) 

Chi -
Square 
x2(n-1) 

LC50 

(ppm) 
Variance 

(V) 
S.E. Fiducialli

mits(ppm) 

50 79  
 
 
-3.873±1.929 

x 

 
 
 
14.774 

 
 
 
101.805 

 
 
 
0.0246 

 
 
 
0.157 

 
 
L= 58.895 

 
U=140.919 

100 99 

150 144 

200 170 

250 199 

Control 9 
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TableNo-7 
 

Statistical data of purified fraction of RicinusCommunis(RCF5) Chloroform 

extractagainstPulsebeetle(Collosobruchuschinensis)onfreshGram/chickpeaseeds. 
 

Concentration 24 
hr.larval
mortality 

Regressioneq
uation(y 
=a±bx) 

Chi -
Square 
x2(n-1) 

LC50 

(ppm) 
Variance 

(V) 
S.E. Fiducialli

mits(ppm) 

50 60  
 
 
-5.018±2.416 

x 

 
 
 
32.378 

 
 
 
119.360 

 
 
 
0.02689 

 
 
 
0.164 

 
 
L= 62.022 

 
U=190.732 

100 79 

150 128 

200 166 

250 209 

Control 9 

 
TableNo.-8 

 
Statistical data of purified fraction of RicinusCommunis(RMF5) methanol 

extractagainstPulsebeetle 
(Collosobruchuschinensis)onWrinkledGram/chickpeaseeds. 

 

Concentration 24 
hr.larval
mortality 

Regressioneq
uation(y 
=a±bx) 

Chi -
Square 
x2(n-1) 

LC50 

(ppm) 
Variance 

(V) 
S.E. Fiducialli

mits(ppm) 

50 89  
 
 
-4.317±2.224 

x 

 
 
 
35.106 

 
 
 
87.411 

 
 
 
0.0259 

 
 
 
0.161 

 
 
L= 18.279 

 
U=137.155 

100 110 

150 149 

200 189 

250 223 

Control 9 
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TableNo.-9 
 

Statistical data of purified fraction of RicinusCommunis(RCF5) Chloroform 

extractagainstPulsebeetle(Collosobruchuschinensis)onWrinkledGram/chickpeaseed

s. 
 

Concentration 24 
hr.larval
mortality 

Regressioneq
uation(y 
=a±bx) 

Chi -
Square 
x2(n-1) 

LC50 

(ppm) 
Variance 

(V) 

S.E. Fiducialli

mits(ppm) 

50 63  
 
 
-4.880±2.386 

x 

 
 
 
30.443 

 
 
 
111.045 

 
 
 
0.0268 

 
 
 
0.164 

 
 
L= 55.138 

 
U=169.725 

100 94 

150 134 

200 165 

250 216 

Control 9 
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