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52311310 : MAJOR : ENVIRONMENTAL SCIENCE
KEY WORDS : SIMPLE DIFFUSION / CELLOPHANE MEMBRANE / TETRACYCLINES/
DIFFUSION COEFFICIENT / PERMEABILITY COEFFICIENT /
PHYSICOCHEMICAL PROPERTIES
PIYARAT VIJUKSUNGSITH : KINETICS OF THE TETRACYCLINES IN
DIFFUSION THROUGH A CELLOPHANE MEMBRANE. THESIS ADVISOR :
ASSOC.PROF.MALIWAN BOONSANER,Ph.D. 107 pp.

Tetracyclines, e.g. tetracycline (TC), oxytetracycline (OTC) and chlortetracycline
(CTC) is widely used for human and animal infection treatment. It could distribute to various
phases of the environment. The purpose of the experiment is to study the kinetics of
tetracyclines diffusion through cellophane membrane at two difference pH. The experiments
on the diffusion of 40 milligram/liter of TC, OTC and CTC at pH 4 and pH 7 were carried out in
the diffusion cell (10x20%15 centimeter) under darkness and temperature control at 25
celsius. It was noted that the sorption of tetracyclines on the cellophane and their degradation
had no effect on their diffusion through the cellophane.

The results of the diffusion coefficient (D) showed that the D value of CTC at pH 4
was higher than TC and OTC which were 9.59%10°% 6.6x10° (n=8), 6.67 %10+ 4.2x10°
(n=8) and 6.17x10°+ 6.2x10° (n=8) square centimeter/minute, respectively. At pH 7, the
same trend was found when the D values of CTC, TC and OTC were 2.33%x10° + 1.7x10°
(n=4), 1.73%10°%t 0.6x10™ (n=3) and 1.80 x10°+ 1.7x10° (n=5) square centimeter/ minute,
respectively. For permeability coefficient (P), the P value of CTC at pH 4 was higher than TC
and OTC which were 28.20%10°, 12.30%X10° and 8.24 X 10 centimeter/ minute, respectively
and at pH7 were 3.18x10°, 0.78 10" and 0.93%10°° centimeter/ minute, respectively.

The comparison of D and P _values at pH 4 and pH7 showed their decreasing with
increasing environmental pH. This is because of the net positive charge of the tetracyclines at
pH 4 that increase their solubility, hence, increase their diffusion and permeability. The study
on the relationshiop of D and P versus tetracyclines physicochemical properties showed
highly correlation with their hydrophobicity but less related with the molecular weight. These
results indicated the important of tetracycllines hydrophobicity on the diffusion process.
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