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ABSTRACT

Indoor environment is often inhabited by housefly, Musca domestica L. (Diptera: Muscidac)
and mosquitoes associated with vectoring of various harmful pathogens especially in
rural/semi-urban areas. The present study utilized some plant extracts i.e., Jatropha curcas
(Malpighiales: Euphorbiaceae), Datura stramonium (Solanales: Solancea) and essential oils
such as Mentha piperita (Lamiales: Lamiacea), Eucalyptus globulus (Myrtales: Myrtaceae),
Cymbopogan citratus (Poacea: Poales), and Citrus sinensis (Myrtales: Myrtaceae) for
evaluating the efficacy against housefly (M. domestica) and mosquito (Anopheles stephensi).
The preliminary screening of plant extracts (J. curcas and D. stramonium) was carried out
through larvicidal, pupicidal and adulticidal assays against housefly. The results indicated a
superior insecticidal activity of hexane leaf extract of J. curcas with LCsy of 0.27, 8.88 and
3.0 mg/cm’ against larval, pupal and adult stages of housefly, respectively. The chemical
analysis (GC-MS) of J. curcas hexane leaf extract revealed the presence of trans-phytol (60
%) and squalene (28 %) as the major components responsible for efficient anti-housefly
activity. Further, the aqueous J. curcas leaf extract was utilised for the synthesis of silver
nanoparticles (Jc-AgNps) which showed significant larvicidal (LCso: 9 mg/ml), pupicidal
(LCso: 12.7 mg/ml) and adulticidal (LCsy: 17.5 mg/ml) activity against M. domestica. The
larvicidal assay of Jc-AgNps showed the LCsy of 1.02 ppm against A. stephensi. Moreover,
the microscopic (SEM, TEM and AFM) and other analytical techniques (Zeta potential, DLS,
FTIR, XRD, UV-vis) established the stability and nano size (43 nm) with spherical shape and
smooth surface of developed Jc-AgNps.

The efficiency of essential oils and blends was studied using larvicidal and repellency
activities against M. domestica, and larvicidal assay against A. stephensi. M. piperita was
found to be the most effective larvicidal agent against M. domestica and A. stephensi with
LCsg values of 0.66 pl/cm?2 and 44.66 ppm, respectively, after 48 h. Addition of mentha oil
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to other oils (C. citratus, E. globulusa and C. sinensis) improved their larvicidal activity. The
repellency of adult housefly in lab studies showed superior activity of M. piperita (RCos:
0.009 ul/cmz) and (70:30) blend of M. piperita + C. citratus (RCos: 0.009 pl/cm?).
Incidentally, the selected blend (M. piperitat+ C. cymbopogan; 70:30) of essential oils was
more acceptable by the users due to pleasant aroma as compared to a single oil. The GC-MS
analysis showed the presence of active components such as menthol and menthone in M.
piperita oil, whereas C. citratus oil was found to contain citral as main component.

On the basis of results obtained from various bioassays and also from user’s feedback,
different essential oil based formulations (herbal mat, stick or dhoopbatti, emulsion and
vaporiser) were developed with different usage options suiting the feasibility of the users in
both rural and urban/semi urban areas. The products were tested successfully in lab and
pilot/semi field levels, with appreciable protection efficacy and time (up-to 4- 8 h). Under
semi enclosed set ups (rural kitchens, ~ 6 m®), results showed slight variation in repellency
for herbal mat (60 + 5 %), dhoopbatti (50 + 5 %), vaporiser (70 £ 5 %) and O/W emulsion
(100 ml: 55+ 5 %) against adult housefly. On the other hand, the enclosed indoor setup
(10x10 ft.) for mosquitoes repellency showed the repellency pattern as, mat: 85 + 5 %;
dhoopbatti: 80 = 5 %; vaporiser: 95 + 5 %; emulsion: 90 £ 5 %. The economic analysis of
developed formulation was also performed in order to visualise the market potential for their
commercialisation. Besides, post field testing, people’s feedback on performance of products

was very encouraging indicating general acceptance for regular use.



37t arareRur yara: AfRadl (Musca domestica L) Td A3 & UbIT § UHIfAd TgdT 5|
g IR PIC AHAR R UTHU T 3R &t & f[(afid TeR &t Sl & RS ¢
U Y 7 fafdy gafasmsaual o9 Jatropha curcas (Malpighiales: Euphorbiaceae),

Datura stramonium (Solanales: Solancea) Td IIY dd S Mentha piperita (Lamiales:
Lamiacea), Eucalyptus globulus (Myrtales: Myrtaceae), Cymbopogan citratus (Poacea: Poales),

Td Citrus sinensis (Myrtales: Myrtaceae) P Pic foRI emdr &1 sidpad fobar 1| TRMS
TN H J. curcas 3R D. stramonium T U1 AfRadl & faftra srawymaf S aaf, UIEI Td
TS WR S 77| URuma ¥ g §3MT &1 J. curcas dt URTAT 1 oA S<xUT 37 3{qgdi §

T AR B 1 J. curcas BT LCso HTH 141, U T TSeT TR 0.27, 8.88 T 3 mg/ml AT T

SR IGRUN & IS faZawor H transphytol 3R squalene S e 3if¥e W H UTT 7T
ol &t HfRedl & A § AIHBRY 81 ST 3188 H J.curcas 1 uftdl 1 Riear u1g &
AN FHe! & FETT gg ITART & A T TSN ¥ R g3 B J.curcas BT TR 9gd &l
S ¥ ReeR 41g & A1 B! B! S bt ¢ ol Bt Al @ fAfd srawarsif &
AT ¥ fAEfd @R Ghd 81 LCso A Sid § &1 RYedR U1d & =1 dhe AfRad] & i (9

mg/ml), ugl?r (12.7 mg/ml), TSe< (17.5 mg/ml) UdH A. stephensi & oral (1.02 ppm) Eal dgd Bl
IrferdT T R w1 9od g1 Ricak & A1 H1 & Ihd U1 & YT, 31 Y HriaTa!

T geHeRl USRS SEM, TEM, AFM T4 3 fa=eiwUlTcAd SU@RUT SI: Zeta potential,
DLS, FTIR, XRD, UV-vis &I IUAIT fardT 71| URI&UN ¥ I8 1A g1 &1 Kok U1 & Fe



T 3R P TY-T1Y 3faged (43 nm ) TR & g1 7 T8 i <=id § B I fad gea (=
He FRaamiia (colloidal) AT & RITRE (stable) g+ H I3 e T W g

S{TTTHT 30T & WY dell Pt & PT A=yl fasar 741, e siavid g T4 aall &1
T TR Dic! & faHyur U9 fafied sawisff IR PieARe THE & ¥4 § <@ Tl M.
piperita Y dd, 3= It ST vd FAISTa dall ®t sruem i q& U Tl M.
domestica Td A. stephensi & TRA BT LCso AT 48 Tl & IURT, 0.66pl/cm?3iR 44.66 ppm
Ul T ST g H Uil T $1 M. piperita BT 30 ddl & A1y WM 30!
DR emdl § gfg o= & ft Iugift 31 faswsor siemit & M. piperita (RCos: 0. 009
wl/cm?) T (70:30) M. piperita+ C. citratus (RCes: 0. 009 pl/cm?) T¥Te o 3= Tt 3ifffed ud
WA ddl @t et 98 s gUI 53 T Y IW & 916 ST 7 M.
piperita+C. citrates @1 WY B! M. piperita ¥ TG T¥ig fham| I9mA® faawor & M.
piperita 9& H menthol Td menthone ST&fP C. citratus § citral S gedh! Bt IURUTT BT
FTHU g3

fafirg Pl faRidh wieon Td STARTEarst I IR 3R I Udfhisf )R I
IR #R Ay THR & TS0 B Hed-T T8 U W B L= [HAT T D]
TINTIE® UOT & U, TR die faR1ef gdfd Idre S Mat, Dhoopbatti, Emulsion T
Vaporiser @1 TRAT BI T8, S B Ir01 T ief-TRIg &3 & IuMiaareil St ggorar iR
A W 1R Ut | fasnRid fod T gl Iaral T TREfUT &HdT (4 - 6 ©e) fafdy oy =i
Heff U4 faftre ore &= @rion, sref-rest, Tedl) o Shadgdd ot 15 | AT 4TS R (6
m3) H AfRedt W fHY MU udteron & gdfd I SR Mat (6025 %), Dhoopbatti (50+ 5 %),



Emulsion (55 5 %) Td Vaporizer (70+5 %) ! ITH fIHNUT &A1 BT WHIHRUT 4TI Ta!
G SR, HwBR! WR 3f=qan! fadyur uRieon & Hft Mat (85+ 5 %), Dhoopbatti (80+ 5 %),
Emulsion (95 5 %) Td Vaporizer (95+ 5 %) 3idd aTH®R! g gu| fawRid IdEl &
IR T4 Ugd A U TG § T D T & o I+t gaid Saral &1 S
for=etoor ot TR Srgiu i B b Tt B 1 fas Ry geiet IcaTal Bl Gardl, SUHIISH gRI
{2 T TR URTef0T TR Ufagf® Td Wi 3w TRIe-1d 3R Hcl oo urg Tt
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