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➢To investigate the use Cymbopogon citratus essential oil for the control of Sitophilus oryzae and Sitophilus
zeamais in stored grains.

GC-MS analysis

Mortality bioassay

➢ Cymbopogon citratus was harvested from the botanical center calabar and identified by head of forestory unit

The leaves were washed, shade-dried, pulverized and extracted by steam distillation 

.

DISCUSSION

 Post-harvest losses in grains crops and legumes is caused by several factors with insect attack being the 
greatest risk.

 Stored product insect pests are serious threat to food security because they cause great losses in quantity 
and quality of grains [1]. 

 Artificial pesticides used in controlling pest have inflicted significant damage on the environment, man and 
development of resistant insect strains.

 Pesticidal plant with bioactive compounds are alternative sources for insect pest management [2].
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0, 1, 5 and 10% (v/v) solution of essential oil and acetone was prepared and tested against the insects➢

Gas chromatography – Mass Spectrometry analysis of the essential oil indicated the presence 
of 27 compounds including citral (54.7%), geraniol (15.4%), beta-pinene (14.2%), Citronellal 
(6.3%), Limonene (4.8%) and others at low concentrations.

Mortality effect of C. citratus against S. oryzae and S. zeamais is concentrations dependent as 
higher concentrations had higher mortality effect.

The mortality effect of lemongrass essential oil has been reported to be due to the activities of 
bioactive compounds such citral, geraniol citronellal, beta-prinene etc. These compounds are 
reported to inhibit acetylcholinesterase (AchE), an enzyme useful for breaking down 
acetylcholine which result to the accumulation of this neurotransmitter and causing continues 
stimulation of muscles and nerves resulting to death of insect [3].

It is hypothesized that some monoterpenes disrupt the insect nervous system by modulating 
the ion channels, receptors and enzymes essential for impulse transmission. They interfere 
with gamma-amino butyric acid (GABA) receptors causing uncontrolled neural activities that 
lead to paralysis and death [4].
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–  9-20% of stored products lost to
    insect attack annually.

–  This is estimated at 13 million metric 
    tons of grains

–  220,000 Annual human unintentional death
    due to pesticide

–  2.2 million people suffer from infection
    due to pesticide poisoning exposure [1].

    Cymbopogon citratus essential oil also called Lemon grass 
essential oil (LEO) can be used for the control of Sitophilus oryzae 
and Sitophilus zeamais: 

     The primary insect attacking stored rice and maize.
 Cymbopogon citratus is a grass of the family poaceae grown 

across tropical and subtropical countries with bioactive compounds 
useful for the control of pest. 
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Figure 2. GC-MS Chromatogram of essential oil of Cymobopogon citratus

Figure 4: Percentage mortality of Sitophilus zeamais after treatment of maize
with Cymbopogon citratus  essential oil at various periods

Figure 5: Percentage mortality of Sitophilus zeamais and Sitophilus oryzae after ingestion of rice 
and maize treated with  essential oil of Cymbopogon citratus for 72 hours

Figure 3: Percentage mortality of Sitophilus oryzae after treatment of rice 
with Cymbopogon citratus essential oil at various periods

Figure 6: Bioactive phytoconstituents of Cymbopogon citratus essential oil
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This study demonstrated that LEO effectively controlled Sitophilus oryzae and Sitophilus zeamais 
which are storage pests against rice and maize. The findings support the potential use of LEO as a 
natural insecticide in grain storage management, offering an eco-friendly approach to pest control. 
Future research should explore the mechanisms of action of bioactive compounds.

➢

➢ This study is in accordance with the Sustainable Development Goal 3 (Good Health and
Well-being).

➢ Investment in the production of LEO will help reduce storage losses and increase 
food supply for the surging population.

Figure 1:  Cymbopogon citratus plant
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