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S/N Compound  Class  
Kovat 
Index  

% 
composition  

Mass Spectra 
Data  

1 α-Thujene  HM  931  2.8  136,105,91,77,53  

2 α-Pinene  HM  937  3.8  136,121,91,77,53  

3 β-Pinene  HM  980  3  136,107,93,69,53  

4 α-Terpinene  HM  1018  3.7  136,121,105,93,58  

5 o-cymene  HM  1020  3.8  134,119,91,65,51  

6 -Terpenene  HM  1062  9.6  136,121,105,91,65  

7 Terpinolene  HM  1001  3.3  136,115,93,67,53  

8
 

Linalool
 

OM
 
1098

 
4.6

 
154,121,93,71,53

 

9
 Sabinene 

Hydrate
 OM

 
1068

 
5

 
154,121,93,71,55

 

10
 

Camphor
 

OM
 
1143

 
1.6

 
152,108,95,77,55

 

11
 

Terpinen-4-ol
 
OM

 
1177

 
29.8

 
154,111,93, 71,53

 

12
 Octenyl 

Acetate
 NT

 
1110

 
2.1

 
128,99,86,72,54

 

13 β-Caryophyllene  HS
 
1418

 
7.3

 
204,161,133,93,69

 

14 α-Bergamotene  HS
 
1436

 
9.2

 
204,175,133,93,69

 

15
 

δ-Cadinene
 

HS
 
1524

 
1.1

 
204,161,119,91,55

 

TOTAL
   

90.70%
   

53 

Table 1: Composition of essential oil of O. basilicum leaves (L) by Gas-          
Chromatography/Mass Spectroscopy

Base peak values are in bold under the column for Mass Spectra Data 
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Table 2:  Mortality of adults after exposure  to different doses of vapour from E.O of O. 
  basilicum leaves

Dose (µl/130ml air)  

Mean percentage mortality  
24 hours  48 hours

10  33.3ab  100.0a
20  66.8ab  100.0a
30  100.0a  100.0a
40  100.0a  100.0a
Control  0.0b  0.0b  

Means in a column followed by the same letter (s) are not significantly different at P=0.05.

Table 3: Probit analysis of mortality of adult C. maculatus exposed to  different doses of 
 vapour from E.O of O. basilicum leaves

Exposure 
period(hours)  

LD50(µl/130ml air)  LD99(µl/130ml air)  
Slope  χ2df=2

(95%) CI  (95%) CI  

24  13.33                      
(9.07-16.87)  

41.38                      
(28.57-116.71)  

2.86  2.21

48  -  -  -  -

CI: Confidence Interval (minimum to maximum lethal dose)

LD  and LD values for 48 hours are not stated because all doses gave 100% mortality50 99 
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Table 4: Number  of eggs laid after exposure  to different doses of vapour from E.O of O. 
 basilicum leaves

Mean number of eggs laid 
Dose 
(µl/130ml air) 

 24 hours 48 hours 
 

10 
 

2.0b 1.3b 
20 

 
2.3b 4.0ab 

30 
 

0.0b 6.3ab 
40 

 
2.7b 0.0b 

control 
 

29.3a 20.0a 

Means in a column followed by the same letter (s) are not significantly different at P=0.05

Table 5: Mean percentage germination of seeds after 48 hours exposure to different doses 
 of vapour from E.O of O. basilicum leaves

 
Percentage Germination 

Dose 
(µl/130ml) 

4 DAP 5 DAP 
percentage of 
seeds with 
radicles 

percentage of 
seeds with 
primary leaves 

percentage of 
seeds with 
radicles 

percentage of 
seeds with 
primary leaves 

10 100.0 13.3 100.0 53.3 

20 93.3 60.0 100.0 66.7 

30 93.3 26.7 93.3 60.0 

40 100.0 53.3 100.0 80.0 

control 93.3 46.7 100.0 73.3 

Means in a column followed by the same letter (s) are not significantly different at P=0.05

DISCUSSION

In this study, O. basilicum essential oil vapour was toxic to adult Callosobruchus maculatus at the 

different doses used. This is in agreement with Keita et al., (2000) who recorded 99% mortality in C. 

maculatus adults in fumigation treatments with O. basilicum pure essential oil after 24 hours 
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exposure. Similar to the observations of Ojiako (2007) who worked on O. gratissimum, the toxicity 

of the O. basilicum vapour was also observed to be dose related. However, the combination of 

exposure period with dose further helped to accentuate the toxic effect of the oil on the beetles 

showing that the toxicity of the oil was dependent on both dose and time of exposure. This confirms 

the statement of Ogendo et al.,(2010) that the fumigant toxicity of plant essential oil constituents 

against adult insects were significantly  influenced by time after application, concentration, insect 

species and corresponding factor interactions. Rajendran and Sriranjini (2008) reported that the 

toxicity of essential oils to stored-product insects is influenced by the chemical composition of the 

oil.  Monoterpenoids have been reported to have strong toxicity to insects due to their high volatility 

and lipophilic properties that enable them penetrate rapidly into insects and also interfere with 

physiological functions in them (Bamphitlhi et al., 2015). 

Fecundity (expressed by the number of eggs laid), was significantly reduced in C. maculatus 

females exposed to the oil vapour compared with the control. This observation is validated by Ketoh 

et al., ( ) who stated that exposure of the C. maculatus females to 0.5 µ/L concentration of 

Ocimum basilicum caused significant reduction in their fecundity when compared with the control. 

However, with respect to treated seeds, there was no significant difference in the number of eggs 

laid by females exposed to the different dose of the oil. This study also showed that fumigating 

cowpea seeds with the essential oils vapour for 24 and 48 hours will not affect the germination of the 

seeds. This agrees with Keita et al., (2001), who also reported that cowpea seeds treated with 

essential oils of basil did not lose their viability.

CONCLUSION

Results from this study have shown that the vapour from essential oil of O. basilicum leaves, when 

applied as a fumigant, reduces the life span and fecundity of adult C. maculatus. It also has no 

adverse effect on the germination of cowpea seeds fumigated for 48 hours. It may thus be used as 

an eco-friendly alternative to synthetic fumigants in the control of this insect pest. However for 

practical purposes, further investigations are needed on the toxicity of this essential oil's vapour to 

human health, its residual effect on treated cowpea seeds exposed to it for longer periods as well as 

its behavior under practical fumigation conditions. 

2002
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