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Abstract

The objectives of this study were to investigate the optimum condition for
preparation of debranched waxy rice starch (DBS), to study the effect of pH on the
complex formation between DBS and saturated fatty acids (FA), and to evaluate the
complex formation between DBS and drugs and its potential to enhance drug
solubility and stability.

An optimum condition for preparation of DBS was studied by a complete
central composite designr. It was found that completely debranched waxy rice starch
could be prepared by incubating the gelatinized waxy rice starch (concentration not
more than 10%, w/wW) with pullulanase (Promozyme® 400L, Novozymes, Denmark)
45 Pullulanase Unit Novo/g of starch at pH 5, 55°C for 19 h.

The effect of pH (3-7) on the complex formation between DBS and FA (8:0,
caprylic acid; 10:0, capric acid; 12:0, lauric acid; 14:0, myristic acid; 16:0, palmitic
acid; and 18:0, stearic acid) was evaluated by measuring the blue color developed
from the iodine complexes of the free ‘DBS’ remaining after forming complex with
FA. Short-chain FA of 8:0 displayed decreased complex forming ability at a pH
above the pKa of FA. This was attributed to that the efficiency of ionized 8:0 to
partition inside the hYdrophobfc cavity of DBS single helices was lower than that of
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the non-ionized one. On the contrary, the complex forming abilities of FA (10:0-
18:0) increased with the increase of pH at a pH above the pKa. This was attributed to
that the increased solubility of FA (10:0-18:0) at ionized form provided more FA to
form complex with DBS. |

The X-ray diffraction (XRD) patterns of precipitants obtained from DBS/12:0
and DBS/18:0 solutions were B-type at pH 3-5 but were Vy-type at pH 7, indicating
that DBS crystallized and precipitated as free ‘DBS’ at low pH but as DBS/FA
inclusion complexes at pH 7. The molecular size distribution of the DBS present in
the Vi-type DBS/FA (12:0 and 18:0) crystallites obtained at pH 7 showed that FA
(12:0 and 18:0) favorably formed complex with DBS of large molecular size and
precipitated. DBS of lower molecular size remaining in the supernatant did hot form
complex with 12:0 and 18:0 and developed A-type XRD pattern after drying. The
XRD patterns of DBS/8:0 precipitants were a mixture of B- and Vy—type at pH 3 and
4 and B-type at pH 5, 6 and 7, sﬁggesting that DBS favordbly formed complex with
8:0 at a non-ionized form. However, the DBS could also formn complex with ionized
8:0 at pH 7 when a higher concentration of ionized 8:0 was provided.

Iodine colorimetric results suggested that DBS was able to form inclusion
complex with salicylic acid (SA). The dissolution study showed that the amount of
SA dissolved in an acetate buffer solution pH 5 increased as the concentration of DBS
increased and the concentrations of SA remained constant for at least 7 days. The
XRD pattern of DBS/SA supernatant after drying displayed 71-helica1 complexes,
indicating‘ that DBS formed soluble inclusion complex with SA and enhanced SA
solubility. The iodine colorimetric results did not reveal the complex formation
between DBS and aspirin (ASA). However, the formation of a small amount of
DBS/ASA complexes was suggested by the dissolution study. For the stability study,
the decomposition of ASA decreased in the HPBCD solutions when compared to its
decomposition in the acetate buffer solution. However, the decomposition of ASA in
DBS solutions was not different from its decomposition in the acetate buffer solution,
indicating that DBS could not help stabilize ASA. This might be attributed to that
ASA formed a small amount of compiex with DBS. _
| In conclusion, DBS shows a good potential for enhancing the solubility of SA

and possibly some other drugs. It is highly required that the complex formation of
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DBS as well as its ability to enhance drug solubility and stability be further
investigated with more variety of drugs in order to obtain more extensive information -
which will be advantageous for consideration of using DBS in pharmaceutical

applications effectively.



