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Abstract 231198

The present study monitored the toxicity of essential oil from 13 plants to control maize
weevil Sitophilus zeamais) and red flour beetle (7ribolium castaneum) in milled rice. Thirteen
species; ginger (Zingiber offcinale Roscoe), turmeric (Curcuma longa 1.), galangal (Alpinia
galangal Sw.), holy basil (Ocimum sanctum L.), sweet basil (Ocimum basilicum L.), hairy basil
(Ocimum americana L.)kaffir lime (Citrus hystrix DC.), lime (Citrus aurantiforia Christm.),
clove (Syzygium aromaticum L.), black pepper (Piper nigrum), long pepper (Piper retrofractum),
garlic (4llium sativum), chilli (Capsicum frutescens), were extracted by simultaneous distillation
extraction. Results showed that kaffir lime gave the highest yield at 2.875%. and refractive index
of all 13 plants were ranged between 1.34-1.51. Major compositions from Zingiberaceae; ginger,
turmeric, and galangal, were 1,8-cineol, turmerone and curlone, and 1,8-cineol, respectively. The
essential oil of three Labiatae; sweet, holy and hairly basil oil, were mainly constituted of
methylchavicol, trans-a-bergamotene and ocimene; methyeugenol and eugenol; and
methylchavicol and a-cubebene, respectively. The main constituent of essential oil from kaffir
lime was B-pinene, limonene, whereas essential oil of lime composed of limonene. Essential oil
from clove and black pepper oils were mainly constituted of eugenol and B-caryophyllene; f3-
caryophyllene and B-pinene. Essential oils from 10 plant species were further tested for toxicity
to maize weevil and red flour beetle by adding to filter paper and mixing with milled rice cv.
Khaw Doak Mali 105 (KDML 105). Results showed that sweet basil oil was the most toxic on
maize weevil and red flour beetle treated on filter paper of which LCsg and LCgg values were at
0.20 and 0.33 pL.cm™; and 0.34 and 0.64 pL.cm™, respectively. However, sweet basil oil could
also induce a relatively high mortality against two insects on rice grain which LCsy and LCoq
values were 17.38 and 60.68 pl./40g grain; and 25.98 and 140.13 pL/40g grain. Although all
doses; 30-120 pl/40g of rice grains, of sweet basil oils could suppress the progeny products of
maize weevil, all doses of 10 essential oils could reduce progeny production of red flour beetle. It
was also found that the concentration at 1-8 1,1L.cm'2 of sweet and hairly basil oils resulted in
complete insect repellency against maize weevil (repelled the insect at class V). Moreover, sweet
basil oil had the highest insect repellency against red flour beetle. The highest efficiency of 4 oils;
holy basil, sweet basil, clove and kaffir lime, were further studied for controlling maize weevil
and red flour beetle in small scale of which carrier gas was oxygen. The results showed that both
insects were killed as fumigant for 7 days at the higher percentage than those fumigant for 3 days
and the control (no fumigation). Although 4 oils could be highly toxic to maize weevil, holy and
sweet basil oils could control the red flour beetle. However, rice fumigated for 7 days could have
a high efficiency against two insects longer than 3 months without the change in physical
properties in terms of color, amylose content, texture and ACPY (2-acetyl-1-pyrroline) content.
After stored fumigated rice cv. KDML-105 for 3 months, the cooked rice received a high sensory.
scores of herbal aroma and overall sensory evaluation but not different from control rice with no
oil fumigation, :





