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Figure 2
Plots of K versus number of taps for the studied starches
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Figure 3

Plots of K-Ko versus number of taps for the studied starches
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Viscosity

Viscosity describes the thickness and stickiness consistency of a
material. The rank order for the starch viscosity was MCD > NAT > FRD
(Table I). This indicates that microwave drying makes the starch to readily
form a thick gel which could be of importance in formulation of suspensions
and semi-solid preparations. The measurement of viscoelastic property of
materials is important in drug formulation because many materials used in
formulating pharmaceutical creams, lotions, suppositories, suspensions,
suspending and emulsifying agents exhibit both viscous properties of liquids
and elastic properties of solids.

Fourier Transform Infrared (FTIR) spectrum

The infrared spectra of the starch powders are shown in figure 4 (a-
c). The starches showed differences in the finger print regions between
1500-650cm™’. This indicates that microwave irradiation and freeze drying
had effects on the starch properties. However, the OH stretch between 3650
-3200 cm™ was present in all the starches with no difference in the spectra;
this shows that the modifications have no effect on the basic chemical
structure of the starch.
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Figure 4a
Infrared spectrum of microwave-dried plantain starch
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Figure 4b
Infrared spectrum of freeze-dried plantain starch
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Figure 4c¢

Infrared spectrum of Native plantain starch
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Volume reduction parameters (a)

Representative plots of N/C versus N are shown in figure 5. Linear
relationships with high correlation coefficients between 0.994 and 0.999
were obtained for the starches. The reciprocal of slopes of the linear plots
gave the values of a (Table II). NAT starch had the lowest maximum
volume reduction under tapping; the values varied significantly between
native and modified starches (p<0.05), this is probably responsible for the
observed differences in their physicochemical properties. Microwave dried
starch had higher values of a than freeze dried starch. The results indicate
that microwave dried starch, with the smallest mean granule size promoted
closer repacking of the particles. Riley and Adebayo [18] reported a similar
result where Eutace and Quarter million starches of spherical shape and
smaller granule diameter had higher volume reduction than the irregular and
larger granule diameter of Clarendon starch.

The Gurnham equation was used by Zhao et al [15] to characterize
some pharmaceutical powders and their compression. This equation was
used in this present work to compare the volume reduction in native and
modified starches. Plots of N/C versus In N were made (Figure 6). Linear
relationships with correlation coefficient of 0.957 — 0.960 were obtained.

From the plots of N/C versus In N, high values of slope were
generally obtained for the starches. MCD starch had the highest value, while
NAT starch had the least. Similar trend of volume reduction was obtained
with Kawakita and Gurnham equation for the starches. This suggests that
plantain starch is easily compressible and microwave drying modification
imparted an improved packing and compressibility on the starch.
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Figure 5
Kawakita plots of NC versus N for the starches
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Figure 6
Gurham plots of N/C versus In N for the starches
Conclusion

Freeze drying and microwave irradiation modifications imparted
improved physicochemical and compression properties on plantain starch.
Freeze drying was found to give better packing with improved flow property
while microwave drying imparted improved viscosity and volume reduction
parameters. These properties are important and need to be carefully
considered in selecting modification methods in starch handling for
pharmaceutical formulations. Gurnham equation was found suitable and
comparable to Kawakita equation in assessing the compression properties of
the starches.
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