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Abstract

The study was to accomplish the isolation and the preparation of chitin and chitosan
from Luffa aegyptiaca and physical characterization of direct compressibility. From the
deacetylation study, the degree of deacetylation will increase with increasing
temperature and extending reaction time, but the molecular weight was in an opposite
way. Powder characterization of chitin and chitosan from Luffa aegyptiaca and the
other five powers ( three commercial products: Wakol0, Wako100, Wako500,
Sacchachitosan and the preparation of chitosan from the commercial chitin) were
compared. Characterization of the different powders included bulk density, tapped
density, Carr’s index, repose and water content. The three commercial products: Wako
10, Wako 100 and Wako 500 were different in viscosity. Results demonstrated that
powder flowability was in the following order as Sacchachitosan > chitosan from
Luffa aegyptiaca > chitin from Luffa aegyptiaca = chitosan from commercial chitin.
Five different chitosan products ( Wako10, Wako100, Wako500, Sacchachitosan and
chitosan from Luffa aegyptiaca) varied in physical properties were selected for

evaluation of main factors influencing the success of direct compression. The factors



included : direct compression, ejection force, effective work, yield pressure, tensile
strength and elastic recovery. Preliminary results demonstrated that the compressibility
of Sacchachitosan was so poor to form tablet. Compaction profiles showed that there
was insignificant difference in profiling parameters including effective work and
gjection force for all chitosan products compared. Yield pressure calculated from
Heckel plot for each product also demonstrated to be insignificant difference. However,
the tensile strength of tablets prepared with wako10 and Wako 100 was much higher
than the others. Degree of elastic recovery might be used to explain why wako10 and

Wako 100 could make tablets stronger.

As above mentioned, we compared the transfection efficiency of chitosans from
various sources and the optimal condition of processing Luffa chitin into chitosan was
also investigated. The plasmid p-EGFP-C1 (Clontech, USA) encoding fluorescence
protein was grown in Escherichia coli and extracted by a QIAGEN kit. A 0.02%
chitosan solution (dissolved in 5 mM sodium acetate buffer, pH 5.5) and a DNA
solution of 1 pg/ul in 25mM sodium sulfate solution were preheated to 55°C
separately. Both solutions in equal volume (10 pl) were mixed together speedily and
vortexed for 15-30 s, then kept in ambient temperature for use. Complex formation
was confirmed by electrophoresis on a 0.8 % agarose gel with TBE running buffer at
100 V. DNA was visualized with ethidium bromide. At the time of transfection, 20 pl
of chitosan /DNA complexes were diluted with 1 ml fresh DMEM medium and added
to each well. After 48 h incubation, the cells was removed from the culture plate and
analyzed on a FACScan flow cytometer. Alternatively, cells were directly viewed
under a fluorescence microscopy. Complex formation between chitosan and DNA was
confirmed by agarose gel electrophoresis. It may reveal that, in comparison to

commercial products, the Luffa chitosan bears relatively low charge, which make it



carry less DNA amount than the others do. The transfection of HeLa cells with
chitosan/ DNA complexes was studied by using the plasmid p-EGFP-C1 encoding
fluorescence protein. The investigation of fluorescent microscopy revealed that,
including Luffachitosan, those commercial chitosans we selected in this study were
capable of carrying genes into HeLa cells. FASCan analysis also validated this
observation except that Luffachitosan / DNA complex showed less significant but still

detectable expression of transfection .
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F— ARG BRKBNELEBRATHO X LMERA

90°C 110°C 130°C
1hr 76.9%+0.0291 87.2%+0.0040 98.5%+0.0135
3hr 70.3%+0.0214 85.8%+0.2211 95.0%+0.0409
Shr 70.6%+0.0268 86.5%:+0.0143 97.7%+0.0235

A= HBBdEs

buzk;;?iity tapp(egd/[cril(ler)lsity Carr’s index Repose {deg) Water content (%o)

wako10 0.335£0.001 0.483+0.013 30.61£0.86  44.00+0.00 13.8
wako100 0.244+0.003 0.356£0.009 31.38£0.91 44.67+0.58 12.6
wako500 0.252+0.004 0.294+0.004 14.00+0.21 35.33+0.58 8.7
$ABTHE  0107£0.001 0.147+0.003 27.20+0.85 48.33+0.58 9.8
HAEZEATH 01140002 0.147+0.001 2237+0.63  44.33:0.58 11.8
Sacchachitosan 0.169+0.001 0.213+£0.001 20.38+0.47 40.00+0.00 18.3
TERTE 004320001 0.060+0.001 29.46+0.63 45.00+0.00 16.7
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