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ABSTRACT: Different extracts from seeds and aerial parts of Millettia ferruginea, Tephrosia vogellii and 
T. pentaphylla were tested for insecticidal ;<::tivity against the bean bruchid, Zabrotes subfadatus, which is 
a common pest of stored bean. Out of an extracts tested, acetone extracts of M. ferruginea and T. vogellii 
seeds were the most active as 100% mortality of the been bruchid was observed. By using medium 
p~essure liquid column chromatography, the active acetone extract of M. ferruginea seeds was further 
fractionated and the different fractions were tested for their toxicity against the bruchid. When.the most 
toxic fraction was subjected' to chromatographic and spectroscopic methods, it resulted in the 
identification of rotenone as the most active compound against this pest. 
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INTRODUCTION 

The bean bruchid, Zabrotes subfaciatus (Boheman) is 
one of the most common pests of stored beans in 
Africa (Slim, 1993). It is a major primary pest of 
common bean (Phaseoius vulgaris), cow pea (Vigna 
unguiculata) and lima bean (Phaseolus lunatium) 
(HiJl, 1990). In Ethiopia, Zabrotes subfaciatus is one 
of the major pests of stored beans (Tsedeke Abate, 
1995). A loss of 12% of the available proteins has 
been reported due to the infestation of this pest 
(Mc Farlance and Taylor, 1994). Beans are one of 
the most common foods as well as a source of 
income for people in rural parts of Africa. Because 
rural farmers cannot afford expensive synthetic 
pesticides, there is need, therefore, to utilize on a 
wider scale, naturally occurring pesticides derived 
from plants. 

Millettia ferruginea (Hochst.) Bak.is a large shady 
tree endemic' to Ethiopia and widely distributed in 
the country (Thulin, 1983). The. powder from the 
seeds of thts plant is commonly used for fish 
poisoning (Clark, 1943; Agbon et al., 2004). 

Chemical studies of this plant led to the isolation of 
several flavonoids and rotenoids (Ermias Dagne et 
ai., 1989). The crude extracts from the seeds of this 
plant were found to be toxic to Sitophilus zeamais 

(Bekele Jembere, 2002) and a recent study also 
revealed that Millettia forruginea in combination 
with other botanicals were effective against the 
stem-boring moth Chilo partellus (Sabiiti and Bekele 
Jembere, 2005). 

The genus Tephrosia is well known for 
elaborating flavonoids and isoflavonoids (Gomes 
et al., 1981). Tephrosia vogelii Hook. is a shrubby 
plant indigenous to Africa, but distributed to other 
parts in the tropics like in the us where it is used as 
a fish . poison and pesticide (Ibrahim et al., 2000) 
and the principal active ingredient has been 
reported to be rotenone (rv:f.sonthi, 1985). In 
Botswana, Zambia and Tanzania, this plant has 
been introduced to farmers for use as a pesticide 
where the leaves are used extensively (Amelie, 
1994). Tephrosia pentaphylla (Roxv.) G. Don is an 
annual perennial plant known to occur in many 
parts of East Africa, Arabia and south. India 
(Thulin, 1983). Flavonoids and Isoflavonoids 
including roteno~e have been isolated from its 
aerial parts (Ermias Dagne et aI., 1989). 

This study was undertaken primarily to screen 
the various extracts of M. ferruginea, T. vogelIii, T. 
pentaphylla against the bean weevil, Zabrotes 
subfadatus in order to find a natural pesticide 
against this common pest. 



MATERIALS AND METHODS 

Materials 

Millettia ferrnginea was collected from private 
garden near the Faculty of Science, Addis Ababa 
University, Arat Kilo, Tephrosia vogellii was 
collected from the Herbal Garden, near Meta 
Brewery, Sebeta and Tephrosia pentaphylla from the 
,Blue Nile Gorge 199 km North of Addis Ababa. 
Identity of the plants was confirmed at the 
National Herbarium of Addie; Ababa University 
willi voucher numbers 51112 for Tephrosia vogellii, 
140 for Tephrosia pentaphylla and S1113 for Millettia 
ferrngin.ea, 

The test InSect, bean bruchid (Zabrotes subfaciatus) 
was obtained from the Entomology Laboratory of 
the Department of Biology, Addis Ababa 
University. The bruchids were sieved out of the 
beans containing them and discarded. Newly 
emerged and three day old ·bruchids were used as 
test insects, 

Methods 

Extraction 

The dried seeds of M. ferrnginea were ground to 
fine powder and soaked in each of water, acetone, 
chloroform and petrol at the rate of 100 g per 200 
mI. The extracts were then filtered using a filter 
paper and concentrated to dryness using rotary 
evaporator. For T. vogellii and T. pentaphylla, 
extraction was done using acetone <!Jone. 

Bioassay of seed powder and its extracts 

Different treatments were made by dissolving 
150 W~ of the different extract'>, obtained through 
thl~ al lve procedure, in 3 ml of the respective 
se lvents used for their extraction. For each 
treatment, three Petri dishes containing Whatman 
No 1, 9 cm diameter filter papers were prepared 
considering each Petri dish as a replicate.' The 
treatment was then uniformly applied onto the 
filter papers at the rate of 1 ml per filter paper (50 
mg per filter paper). After application, treated filter 
papers in the Petri dishes were exposed to air for 
about 30 minutes to allow evaporation of the 
organic solvents. After evaporation of the organic 
solvents, distilled water (1 ml) was added to each 
filter paper to facilitate the transfer of the 
compounds from the filter papers to the insect 
body. 

Similarly, seed powder of M. ferruginea was 
uniformly applied onto each filter paper at the rate 
of 200 mg per filter paper and . replicated three 
times. Then, ten insects were intro9-uced to each 

Petri dish containing the treated filter paper and 
mortality observation was made after 24 h. 

Bioassay guided isolation of active compound 

After observing the acetone extract of seeds of M. 
ferrnginea as the most active extract among the 
tested extractS, the extract was further fractionated 
using medium pressure liquid column 
chromatography (MPLC). The extract was loaded 
on a column packed .vith silica gel, eluted with 
dichloromethane and petrol with increasing 
polarity. Five fractions were collected as a result. 
Each of the fractions was then applied onto a filter 
paper at the rate of 10 mg/filter paper for each 
replication artd each treatment was replicated three 
times. As described above, ten test insects were 
introduced to each Petri dish containing the treated 
filter papers after evaporating solvents. Mortality 
count was done 24 h after introduction of the test 
insects into the treated filter papers. 

Chemical analysis 

Chemical analysis of fraction No 3, the most 
active fraction, was done using both chroma­
tographic and spectroscopic methods guided by 
bioactivity assay of each band. CO TLC, IH NMR and 
13 C NMR were used to confirm the structure of the 
active compound. 

Data analysis 

The data obtained for the mortality in the 
different treatments was analyzed using the SPS5 

computer software (1989). One-way analysi,> of 
varianc~ (ANOVA) was used to compare the effects 
of the treatments, which were laid down in (.1<:D 

design. Comparison of m~an mOltality was done 
using Student-Newman-Keuls (SNK) method at 5% 
level of significance. 

RESULTS AND DISCUSSION 

Toxicity of Millettia ferruginea extracts and seed 
powder 

From the dried leaf and seed powder extracts 
tested the seed powder extracts showed significant 
toxicity. Among the crude extracts of the seed 
powder, the acetone extract was the most active 
causing 100% mortality of the tested insects. This is 
consistent with the findings of Bekele Jembere 
(2002) who reported that acetone extract was the 
most toxic extract to the maize weevil. The seed 
powder caused 100% mortality while .the 
chloroform and petrol extracts caused 93% and 










