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BUTSARA YONGKHAMCHA : BIOLOGICAL CONTROL OF DENGUE
FEVER MOSQUITOES (AEDES AEGYPTI L.) BY MINTWEED (HYPTIS
SUAVEOLENS (L.) POIT), YAM BEAN (PACHYRHIZUS EROSUS L.),

AND CELERY (APIUM GRAVEOLENS L.) SEED EXTRACTS. THESIS

ADVISOR : ASSOC. PROF. KORAKOD INDRAPICHATE, Ph.D. 130 PP.

BIOLOGICAL CONTROL/DENGUE FEVER MOSQUITOES (AEDES AEGYPTI
L.))TOTAL PHENOLIC COMPOUNDS/TOTAL FLAVONOID CONTENTS/THIN

LAYER CHROMATOGRAPHY/CYTOTOXICITY/MINTWEED/Y AM BEAN/CELERY

Phytochemicals and toxic activities of the seed extracts of mintweed (Hyptis
suaveolens, MSE), yam bean (Pachyrhizus erosus, YSE), and celery (Apium graveolens,
CSE) in larvae and adults of Aedes-aegypti were studied. The activity of the extracts on
the cytochrome c oxidase (COX) of mitochondria in the mosquitoes was also
investigated. The contents of total phenolic compounds MSE/e, CSE/e, and YSE/e
were 275.91 £ 0.68, 246.64 + 0.66, and 108.34 + 0.67 mg (catechin equivalent : CE)
CE/g and in MSE/w, CSE/w, and YSE/w were 69.93 + 0.48, 48.75 £ 0.37 mg (gallic
acid equivalent : GAE) GAE/g, and 37.85 + 1.31 mg GAE/g, respectively. The
amounts of total flavonoids in MSE/e, CSE/e, and YSE/e were 196.21 + 0.92, 185.43
+ 11.54, and 95.16 + 6.37 mg CE/g and in MSE/w, CSE/w, and YSE/w were 65.92 +
2.88, 41.81 + 15.86 mg CE/g, and 37.85 = 1.31 mg CE/g, respectively. Thin layer
chromatographs of the extracts, identified by Vanillin-sulphuric reagent and Kedde
reagent, indicated the presence of terpenes and cyanogenic glycosides. These
compounds could be the major constituents, including their quantity, in the extracts
that cause very wide range of toxicity and death to the brine shrimps (Artemia salina
L.) in cytotoxicity tests and to the larvae and the adults of Ae. aegypti. The magnitude

effect of the extracts varied broadly from nano-to milligram level, which possibly
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depended on plant types, extracted solvents, and constituents. The YSEs were the most
potent for all treatments. The median lethal concentration (LCsg) at 24 h of the YSE/e
and the YSE/w on brine shrimps was 0.02 + 0.24 pg/ml and 257.11 £+ 0.29 pg/ml. The
YSE/e was the most potent in controlling the 2" instar larvae with LCso 16.22 + 0.20
pg/ml and the CSE/w was the least with LCso 25.23 £ 0.12 mg/ml. The extract
spraying into the adult rearing case was able to control the mosquitoes. The most toxic
effect was produced by the YSE/e with LCsp 91.41 pg/ml and the least effect was by
the CSE/w with LCsp 109.03 + 0.17 mg/ml. The combination of two extracts (v/v; 1 : 1)
was tested for the control of the 2"% instar larvae and the adults. The YSEs synergistically
enhanced the mortality to the other extracts. The combination of YSE/e and MSE/e
induced highest efficacy with LCso 11.79 + 0.15 pg/ml in the control of the 2" instar
larvae and LCsy 23.82 £ 0.20 pug/ml on' the adults. The MSE/w and CSE/w
combination produced least LCsy 12.32'£0.23 mg/ml. The effects of the extracts on
the COX in mitochondria of the mosquitoes were investigated. The YSE/e was the
most potent inhibit 65.24 + 3.59 and 59.08 + 10.08.of % COX for the larvae and the
adults, respectively. The celery seed extracted with water (CSE/w) had very low
potential. The combination of the extracts inhibited COX was dependent on the YSE/e
which synergistically enhanced the COX inhibitory effects in the mixture. The
combination of YSE/e and MSE/e induced the highest % COX inhibition in larvae
79.54 + 5.39, and in adults 70.62 + 4.37. The CSEs were highly reduced the COX
inhibition. Therefore, it could be concluded that the yam bean seed extracts was likely

to be the most potent insecticidal agent for the biological control of mosquitoes.
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