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ABSTRACT

The confused flour beetle is an important stored product pest in the worldwide. At first, the essential oil of the aerial
parts of rosemary (Rosmarinus officinalis) was microencapsulated and then its physicochemical properties and
fumigant toxicity were investigated on Tribolium confusum, in this study. Insecticidal bioassays were conducted at
27+3°C temperature and 70+5% relative humidity in the dark. Insecticidal effect of the non-formulated and
microcapsules of rosemary essential oil was investigated at 115.84, 142.24, 163.28, 187.52 and 203.44 pl/L air after
24 and 72 h exposure time. Our results demonstrated that the fumigant toxicity of microencapsulated essential oil was
significantly lower than the non-formulated essential oil. The mortality rate of non-formulated essential oil at the
concentration of 203.44 pl/L air reached 76.6 % after 24 h exposure time and increased to 86.6 % after 72 h exposure
time. While the mortality rate of microencapsulated essential oil at the same concentration reached 44.9% and 48.3%
after 24 and 72 h exposure time, respectively. Our results revealed that the microencapsulation procedure could be a
suitable strategy to obtain a controlled release formulation of R. officinalis essential oil as a botanical insecticide.
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Table 1. The mean (+ SE) of droplet and particle size under different experimental conditions

d(0.1) d (0.5) d (0.9) D [3.2] Span

(um) (um) (um) (um) (1m)
Emulsion 0.274+0.017 0.394+0.029 0.688+0.045 0.674+0.033 1.051+0.003
15 days after emulsion preparation 0.290+0.003 0.421+0.004 0.788+0.007 0.884+0.003 1.184+0.004
40 days after emulsion preparation 0.316+0.012 0.482+0.036 0.932+0.068 1.021+0.032 1.273+0.024
Dry particle 2.822+0.172 4.297+0.313 7.834+0.534 7.723+0.433 1.166+0.000

Mean values and standard errors were obtained from three measurements.
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Figure 1. The dispersion of droplet and particle size under different experimental conditions
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Figure 2. SEM photomicrograph of microencapsulated rosemary (Rosmarinus officinalis) essential oil
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Table 2. Physicochemical characteristics (Mean + SE) of emulsion and spray-dried microencapsulated rosemary

essential oil
Type of preparation Drying yield Encapsulation Encapsulation Water activity Relative
(%) efficiency (%) efficiency (%) (aw) humidity (%)
Emulsion N/A 86.4+1.33 N/A N/A N/A
Dry particles 72.4+2.78 N/A 16.1+1.44 0.226+0.006 22.7+0.65
N/A: not applicable. Syl BB, NIA

Mean values and standard errors were obtained from three measurements.
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rosemary oil after 24 h exposure on Tribolium confusum adults.
(The means followed by different letters are significantly different (Tukey test, P<0.05)).
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Figure 3. Fumigant toxicity (MeanSE) of different concentrations of the non-formulated and microencapsulated
rosemary oil after 72 h exposure on Tribolium confusum adults.
(The means followed by different letters are significantly different (Tukey test, P<0.05)).
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