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The main purpose of this work was to develop microemulsions of black pepper and capsicum extract for plant
pest control and to perform stability test of the product prepared. Preparation of microemulsions of black
pepper and capsicum extract was used Tween 80 and Span 80 as surfactant and co-surfactant, respectively
because they could also act as a sticker. Optimization of the formulation was performed by using the
pseudoternary phase diagrams in two different aspects. Firstly, the pseudoternary phase diagrams were
constructed by using Lexol GT" 865 (caprylic/capric triglyceride) as oil phase and varying ratio of Tween80
to Span 80 according to hydrophilic/lipophilic balance (HLB). The three microemulsion formulations were
selected from the microemulsion region. Then either black pepper or capsicum extract was added into selected
microemulsion formulation at various concentrations. The best formulation of microemulsions containing
black pepper and capsicum extract was considered base on its ability to solubilize the extract, viscosity, cloud
point, physical changes of the formulation such as phase separation and precipitation of the extract foliowing
freeze-thaw test for 7 cycles and the chemical stability of the extract in the formulation performed at
roomtemperature and at 45 +2° C, 75% relative humidity (RH). Secondly, the pseudoternary phase diagrams
were contructed using black pepper or capsicum extract as an oil phase and the ratio of TweenS0 o Span8)
was fixed according to the results obtained from previous method. The physical characterization of the
formulations and chemical stability of the extract in the formulations were performed as described above. It
was found that the increase of HLB, the microemulsion region area increased. However, the region area of
emulsion-gel and microemulsion-gel also increased. The pseudoternary phase diagram of Lexol GT"
865/Tween80+Span80 (HLB 11)/Water was selected for further studies. Three microemulsion samples
(sample A, B and C) in the microemulsion area were selected. The maximum concentration of black pepper
and capsicum extract could be incorporated was 15% w/w. Viscosity of empty microemulsion {withour the

extract) increased with an increased in the amount of surfactants in the formulation. In addition, viscosity of

the microemulsion decreased with an increased in the concentration of the black pepper exirz
with an increased in the concentration of the capsicum extract. Cloud point of the microemulsions sample A,
B and C containing either black pepper or capsicum extract was not detected in the temperature range 5 - 90°
C, indicating microemulsion is not destroyed at a wide range of temperature during storage. Physical changes
of the formulation containing black pepper or capsicum extract following freeze-thaw test was not observed.
Following storage the microemulsions of black pepper or capsicum extract for 6 months the viscosity of the
microemulsion stored at room temperation was not different from that stored at 45 + 2° C, 75% RH. Cloud
point of the microemulsions containing black pepper or capsicum extract did not change. Physical appearance
of the microemulsions of black pepper did not change but the precipitation of capsicum extract was observed.

However, it could be mixed well upon mixing. Chemical stability of the black pepper and capsicum extracts in
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the formulation was shown to be good during the storage of 6 months at both room temperature and at 45 + 2°
C, 75% RH. For the systems using the extract as oil phase could be prepared only for black pepper extract
because capsicum extract was too viscous to use as an oil phase. HLB used in this study was fixed at 11.
Sample D, E and F were selected for further studies. Viscosity of the microemulsion using black pepper
extract as oil phase was higher than that of the microemulsion using Lexol GT" 865 as oil phase. The viscosity
decreased with a decreased in the amount of surfactants in the formulation. Cloud point of the microemulsions
sample D, E and F was not detected in the temperature range 5 - 90° C. Following freeze-thaw test, physical
changes of the microemulsion was not observed. However, following 6 months storage at 45 + 2° C, 75% RH,
the viscosity of the microemulsion decreased compared with the freshly prepared microemulsion but the
viscosity of the microemulsion stored at room temperation was not different from that store<_i at room
temperature. Cloud point and physical appearance of the formulations did not change. Chemical stability of
the black pepper in the formulation decreased from the beginning but not more than 10%. The stability of
black pepper extract in the formulation when stored at 45 + 2° C, 75% RH for 3, 4 énd 6 months was not

different and was not different from that when stored at room temperature.





