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ABSTRACT

The biodiesel production in india utilizes two main crops, karanja (Pongamia pinnata) and
jatropha (Jatropha curcas) as major source of non-edible oils. The technology of biodiesel
production consumes only extracted vegetable oil from non-edible seeds and leaves behind a
large amount of unutilized mass as seed cake. Majority of industrial products employ only
purified glycerol as a raw material, and therefore biodiesel waste liquid is often discarded as a
waste product. This liquid biodiesel waste creates disposal problems and in future, liquid
biodiesel waste is likely to be produced in large amounts, with detrimental effects on the
environment. With increasing awareness about the harmful effects of synthetic chemical
based pesticides, the demand for technologies and products based on biological processes has
been increasing steadily worldwide. Keeping all these facts into consideration, the present
work entitled, “Development of Biodiesel By-products based Bio-pesticidal formulations”
was focussed on the developing biodiesel by-products based bio-pesticidal formulations for
controlling stored grain and household pests i.e. Tribolium castaneum (Red flour beetle),
Periplaneta americana (American cockroach), Blattella germanica (German cockroach) and
Aedes aegypti (mosquito). The study was started with the screening of non-edible oil seed
cakes and other active ingredients used viz. eucalyptus oil, chlorpyrifos, citronella oil,
dillapiole and biodiesel waste against the four targeted insect pests along with the
characterization using ATR-FTIR, GC-MS, Particle size analysis etc. Seed cakes as crude or
their aqueous extracts were evaluated for their efficacy before formulating them. Karanja and
jatropha cakes were tested against the stored grain pest, Tribolium castaneum (red flour
beetle). Aqueous filtrate of the cakes was used to evaluate its efficacy against the beetle.
Eucalyptus oil was also tested for its efficacy against Tribolium castaneum. GC-MS analysis

of the oil was done to find the percentage of its constituents. Non-aqueous filtrate of karanja



and jatropha cake powder was tested against the american cockroach, Periplaneta americana.
Chlorpyrifos was also tested to evaluate its efficacy against the american cockroach. GC-FPD
of the filtrate was done pre and post micro/nanoemulsion. Solid karanja and jatropha cakes
were tested against the Aedes aegypti adults. Liquid Biodiesel by-products along with
citronella oil and dillapiole were tested against Blattella germanica individually and in
combination. Liquid Biodiesel by-products along with citronella oil and dillapiole were tested
against Aedes aegypti larvae individually and in combination. After the successful testing of
the actives selected, they were used to develop the bio-pesticidal formulations to increase the
effectiveness and shelf life. The characterization of the formulations developed was also done
to confirm the presence of active ingredient. Aqueous filtrate of Karanja and jatropha cakes
along with eucalyptus oil were used to develop nanoemulsions against Tribolium castaneum.
The nanoemulsions developed were tested for the shelf studies along with ATR-FTIR and
GC-MS analysis to confirm the presence of active components. The Efficacy of
nanoemulsions containing aqueous filtrate of karanja and jatropha against Tribolium
castaneum was also better as compared to nanoemulsions containing only essential oil due to
the reduction in volatility of the active component. Non-aqueous filtrate of Karanja and
jatropha cakes along with Chlorpyrifos was used to develop microemulsions against
Periplaneta americana. The microemulsions developed were tested for the shelf studies
along with ATR-FTIR and GC-FPD analysis to confirm the stability and study the
degradation pattern of active component. The results confirm the better performance of the
chlorpyrifos microemulsions with non-aqueous filtrate of karanja & jatropha as dispersed
phase. Solid karanja and jatropha cakes were used to develop coil formulations along with
other ingredients against Aedes aegypti. The coil formulations developed were tested for their
burning efficiency and efficacy against the mosquitoes. Liquid Biodiesel by-products along

with citronella oil and dillapiole were used to develop tablets against Blattella germanica.



ATR-FTIR analysis of the active components as well as the tablet formulation was done to
assess the stability parameters. Bioefficacy of the tablets was evaluated against the German
cockroach, (Blattella germanica) along with shelf life studies. Liquid Biodiesel by-products
along with citronella oil and dillapiole were used to develop floating tablets against Aedes
aegypti larvae. The bioefficacy trials along with ATR-FTIR analysis of the active
components and tablets were conducted. The percent mortality rate decreased more with the
tablets containing only citronella oil as compared to the tablets containing citronella along

with dillapiole and biodiesel within a week time.
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L3IE

HRA H ArASIeTel ScUTee IR-WTE dell & UHE Fid & T A & HET BHell, Dol (T

Reerdn) 3R ST (SIEIHT F@d) H SEIATT BT &) TSI Sclge dl ddelid o

hael W disl A TAehrel gaaeufa del @l qae fhar & 3R a2 4o W 3ugs o1

(unutilized mass) &I theh & ¥T H BIg &1 & | 31TAFI HAANd 3cUTE Hed AT iﬁmﬁﬂ@’
fTereRier T gEaarTe fohar a1 ¥, 3R safow aver aradisTer 31afrE uere &t 3/ 31afrE

3cUTG (waste product) & ®9 H g1 AT ST 18 el SIS ol [Agerd &6r

AT et T & 3T #fasT #, ava TS R Y TS AT F ScuTeT Y THTTT &,

YT & TITeRUT W efdeRe uHE usar & Fafesw qaafas 3m aia Hreamnrmer &

SIfAPI UHTET P I H FANTRGT & AT, JATAF UihAT3iT & 3R o glnfaferat 3R

Seutel r #HIT fERAR gfaam sR # de € &1 31 Tl AL o AT H I@ U ATHIA B,
"IRIETSTel AT-UISeFed AT ATA-UFEIAS e Biagelre &l [Iehra HSRIOT 31raT et
3R e HIet A fAIRT HA & forw ISR gRT TRUETAES 3TUTRA drl-hieATRrs

I W hfgd o1, 3ATT crsalfedd drEefadd (e 3er died), aRTaaer 3eReEr

QAR faeracer), selcer St (ST faeracen 3R e sfadt (Feev) | 3regaa IR-
W AT & IS e 3R 317 GishT AATIAT hr Ehifeer & @1 Y& fhar 7am 21| Té3m-

THEINSAR, SIHT-UHTYH, 0T AR & fTHWoT 371 ST ST FR A&T0T JuT & T1Y IR
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T8I et & T&ATH HASATIRT BT T, FARNUBI, Hicleell 3o, Bfeitare 3R arasieTe

3afArE | 1 ek AR 3AD ST 37 P FHedThel Seich THTTHIRAT & ToIT Seg IR P

gge fopam 7| $sIRA 37eTeT e, ersafors dreefaze (are 31mer died) & e ale
AR SICIH Hed B AT 3 BN gA&T0T Far 7| AP & dd B grsatorH
PECTATH & el sHDI THIIRIRAT & Torw grefor forar arar 41| dof & SiiT-vaed
fa8ivor 3 gad gchl H1 gfdrd a6 fow fohar arm a1 AR fderacer, uRtemaer

NPT & AT HSTT 3R SICIHT dheh UT3s & IR STl 3eh T T&T0T fohar aram 7|

FARITOEE Y ot AR fAeraeer & @arh HH GHTaBIRAT BT Hedihd da & forw
TI&T0T TohaT 73T UT| UETST STt aaEan! & f&Th S ol 3R SICHT dhdh &7 UT&ToT foha

AT I IS 3U-3c0Te, RAgiaer o 3R Bt @ solcer seifasr ik B &

e cafthora & 8 3R T # Sra & S| g 97T FfRaT & A6l TUETOT & A6, 3o

garaiierar 31T Ao Shaa & ge & T JAg-Heaen A9 & ARfla = & fow
SuATT foRam o | wfsha arAfIt & sufEufa & gy o & faw faefaa foee are It &
&1o7 guier off fopar arar o) NS & AT F T FLET 3R SASIHT hep & ST 37h &
U CrateNAA HRCfATHA & TWh AT dl [Ahfid e & forw forar sm=r o)
afsrar get dr sufeafa i giY & forr RefAa fope 7w, AT B TOAR-THENSHR

IR SE-tATg RASver F G dew 3eqTT & forw gdietor fhamr 71| i g &Y
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HTEUAT H BT b HROT el ARG (essential) el Geb AAHRIA T Jelel H SISTATH

HrECTATH & Taeg LT 3R FSUH & T 31h Feb AAHERIA T THTTRIRAT H Jga
At FARTAIBIE & TY FeM R ACH Hh & IR-STT 376 H SUAET IRTATCT

HAREBTAT o T FEHA-SHAA DT [ HT et & Torw feham arar 1| et 3R SiSwr &

ISl 316 & 1Y FARTEE EA-SHUT b dodX Uale Hr g did &1 3 i

3R SISIHT dheh BT 3TN TS ST & [Aeg 31 AATIAT & 1Y Bigel BlFJIAA H

T e & forw fopar a1 O1| [ fid Piserd ®f JATERI & TAATh SAdT dfcer gaTdr
(efficiency) 3R gHTaemRar & forw gfiator fham aram| e arESiaa ag-Uiseae, fAgiaer
e 3R RfefaTe &1 selcen ST#AfAeT & [@ars Saecy f[aafia e & v sedar

forar aram| aftha el & TEBR-THREBESHR fAHW0T & TTY-J1Y STeic dIR Al & forw

TEURaT AUEST &1 3Teherd foRaT 1| MFST Y Sa-gaTar &1 Hedid A [Aeraear,

(Soleel ST TA®T) & AT fohar arar a1, foTet Aeh st Tediat Y e | ol IS
i ot & fov seaare fhe arw | Gftha gedl 3R Eqacd & TaHR-THAINEIR
fa&wor & |1 St gaTdr wliefor fhar | Hiden, Bfaftas iR ave asiee ar-

UISee geh edelcd A Ufaerd g o 31 ug 775 |
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