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Onuma Lalaeng 2008: Optimization of Cyclodextrin Production by Taguchi Method. Master of
Science (Biotechnology), Major Field: Biotechnology, Department of Biotechnology. Thesis

Advisor: Associate Professor Wirat Vanichsriratana, Ph.D. 140 pages.

Cyclodextrin is an important ingredient in many industries including food and beverage, cosmetic,
pharmaceutical and agro-industry. This study employed Taguchi Method as an experimental design technique
to improve cyclodextrin production. A design of 8 factor variables in the pattern of L (2'x3)) Orthogonal
Array was used to determine the optimal conditions and media compositions for producing of cyclodextrin
glycosyltransferase (CGTase). The optimal condition were obtained as: 10%(v/v) inoculum size, 20 g/l
cassava starch concentration, 15 g/l peptone, 10 g/l Na,CO,, 3 g/l K,HPO,, shaking 300 rpm, initial pH 9.5
and operating time at 10 hour. At this condition, the cyclodextrin glycosyltransferase productivity and
dextrinizing activity of 0.97 U/ml h and 9.75 U/ml. were obtained, respectively. All these factors except pH

were found to have effect on productivity and dextrinizing activity significantly.

Optimal condition for cyclodextrin production were determined using Taguchi method in 4 factor
variables and in the pattern of L, (3% Orthogonal Array. The optimal conditions were obtained as: 40 g/l
cassava starch concentration, 50 U/g substrate CGTase, reaction time 9 h and agitation at 300 rpm. The
obtained result of cyclodextrin concentration, yield and productivity were 15.627 g/l, 0.537 g/g and 1.736
g/l h., respectively. The shortening of reaction time 3 hour also increased cyclodextrin productivity to 3.395
g/l h. From the analysis of data, all these factors were found to have effect on cyclodextrin concentration,

yield and productivity significantly.
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