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Abstract
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At present, the use of huge quantities of synthetic pesticides in conventional
agriculture has lead to the major environmental problems. Natural pesticides are now
being developed to avoid such problems. Neem (Azadiracthin A) seed oil hereafter
designated as neem Aza-A, is one such natural pesticide known to be a powerful
insect antifeedant and growth-regulating substance yet limited in application because
of its rapid degradation in the environment. Therefore, encapsulation of neem Aza-A
within membranes to control its release and improve its stability in the environment
may improve its effectiveness. The four approaches of encapsulated neem Aza-A
were studied in this work. Firstly, preparation of cyclized natural as a polymer
membrane coating on the obtained capsule was investigated to reduce the tackiness
between capsules. In the case of the first method, the controlling release of neem
Aza-A, was achieved by utilization of foam. The neem Aza-A containing beads have
been prepared by changing the experimental variables such as NR coating and foam
type. The SEM data indicated that the structure of the walls the beads are smooth and
nonporous. At particular intervals, the remaining concentration of neem Aza-A was
analyzed by HPLC or UV spectroscopy. The efficiency of encapsulated neem Aza-A
in polymer foam matrix obtained from poly (vinyl alcohol) was higher than the other
polymers due to it hydrophilic polymer matrix. The swelling result indicates that
swelling of the polymeric beads decreases with increasing NR coating layer. For the
second mcthod, microcapsule of neem Aza-A with partially hydrolyzed poly (vinyl
acetate) with 0, 40 and 87 % hydrolysis as matrix has also been prepared via spray
drying technique in this study. Optimum condition of encapsulation for neem Aza-A
by using spray drying was investigated. The neem Aza-A containing beads have been
prepared by changing the experimental variables such as the extent of crosslinking
and the amount of loading in order to optimize the process variables. The SEM data
indicated that the structure of the walls the beads are smooth and nonporous. The
swelling results indicated that swelling of the polymeric beads decreases with
increasing exposure time to the crosslinking agent and crystalline content. It was
found from the experiment that the ratio of 87% hydrolyzed poly (vinyl acetate) to
water being 1:40 gave the highest concentration of neem Aza-A in the device. The
degree of release of neem Aza-A was controlled by condition parameters. The
photostabilization of unencapsulated and encapsulated neem Aza-A when exposed to
ultraviolet light was -evaluated. For the third method, controlling the release of the
pesticide was achieved by utilization of glutaraldehyde-aglinate gel capsules modified
by coating with a natural rubber (NR) layer. The optimization of the properties of the
neem Aza-A containing beads was achieved by changing variables such as the extent
of crosslinking, the amount of loading and NR layer. The SEM data indicated that the
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walls of the beads are smooth and nonporous. The swelling results indicated that
swelling of the polymeric beads decreased with increasing exposure time to
glutaraldehyde and reduced the rate of release of the pesticide. The degree of release
of neem Aza-A from capsules was controlled by their condition of formation. The
optimum condition for encapsulated neem Aza-A was glutaraldehyde storage time of
30 min and 3 NR coating layers. Finally, the controlling release of neem Aza-A was
achieved by utilization of glutaraldehyde-aglinate gel and poly (vinyl alcohol)
capsules. The neem Aza-A-containing beads have been prepared by changing the
experimental variables such as the extent of crosslinking, blend ratio and the amount
of loading in order to optimize the process variables. The chemical structure of
capsule wall was evaluated through FTIR, and XRD. In addition, the swelling
behavior of capsule and thermal stability of capsule were investigated in this work.
The strength of capsule wall depended on the poly (vinyl alcohol) in matrix and
crosslinking density. SEM, EPMA and AFM data indicated that the structure of the
walls the beads are rough and nonporous. The swelling results indicated that swelling
of the polymeric beads decreases with increasing exposure time to the crosslinking
agent. The degree of release of neem Aza-A was controlled by condition parameters
including crosslinking content and NR coating layer. In addition, the degree of Aza
release from capsule dramatically decreased when amount of PVA in composite blend
increased. The best condition for encapsulated neem Aza-A was the ratio of polymer
blend with poly (vinyl alcohol): sodium alginate 7:3, glutaraldehyde storage time of
30 min and 3 NR coating layers. The release data from four approaches have been
fitted to an empirical equation to estimate the kinetic parameter. In conclusion, the
obtained capsules have possible potential used in agriculture field and mosquito
protection.





