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ABSTRACT

This study, on the development of a new glue stick product based on tapioca starch for
Thai consumers, had a major emphasis on the use of consumer input in the product
optimization. At the beginning of the development process consumeré identified the
problems of existing products and generated the important attributes of glue stick
products. Then product prototypes were made using mixture experimental designs and
quantitative relationships between the ingredients and the product attributes were
determined. For evaluating the sensory attributes of prototypes, a trained panel was
employed during the development of the first prototypes and then a consumer panel
in the second prototype development. Consumers not only evaluated the product
attributes of the prototype products using line scales but also indicated their ideal
product attribute levels. Physical attributes of the products were also measured.
Multiple regression was used to generate the empirical equations showing the

relationships between the ingredients and the product attributes.

These linear relationships were then used to develop the constraints for a linear
programming model. The consumer ideal product profile as well as the sensory profiles
of the commercial products were employed to create upper and lower acceptable limits
of the attributes’ constraints. The raw materials and the physical properties were also
included in the linear programming model. Acceptability maximization and cost
minimization were used to generate the optimum formulations. The prototype products
from these formulations were tested by a small consumer panel to select the one with
highest acceptability. A pilot scale plant was designed and built and then a small

quantity of the final formulation was produced.

The final product, from the successful pilot scale production, was tested in a home-use
test by 108 students and 64 office workers in Bangkok. The consumers evaluated the
performance of the developed product in comparison with their ‘usual brand’. The
results from the consumer testing showed that the developed glue stick was generally
accepted by the target consumers. However, some improvements of the product in

terms of colour, aroma and packaging are still necessary.
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The product could be made commercially in Thailand in a simple plant using a closed
stainless steel vessel with steam jacket, condenser and central anchor type mixer.
Suitable packaging equipment is needed in order to maintain the high temperature of
the mix while discharging the glue mixture into moulds. The product should be able
to compete with the glue sticks already in the Thai market since it has the distinctive

feature of adjustability and could be sold at a lower price.
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PREFACE

Tapioca (cassava) has been regarded as one of the world’s most important crops that
can be used for human consumption, for animal feed and in various industries.
Thailand is the largest exporter of tapioca products with the total export about 86
percent of the world’s exports in 1989 (TTTA, 1990). The exports are made in two main
forms, tapioca chips and pellets for use as animal feed and tapioca flour for human and
industry consumption. The European Community is the dominant tapioca importer
taking about 59 percent of the total export. Tapioca chips and pellets have been used
extensively as one of in the most important feed ingredients in the animal feed industry
in Europe for over 20 years. Starch another important product from tapioca is used in
both food and non-food industries. Tapioca flour is employed as a raw material by
industries making such products as soup, candy, pudding, sausages, bread, ice-cream,
noodles and vermicelli. It is used as a binder by the pharmaceutical industry in making
pills. Moreover due to its saccharification property, tapioca flour is used for
manufacturing food seasonings, glucose, fructose, soft drinks and canned food. Tapioca

flour is also used in the production of adhesives, paper, textiles, plywood and alcohol.

In the adhesive industries, tapioca flour can also be used in the form of dextrin or
modified starch. Adhesives from tapioca are mainly used in the corrugated board
industry which manufactures vast amounts of board to be used for cartons, boxes and
containers. Tapioca adhesive have also been used in laminated paper board,
remoistening gums, wall paper and home use. Although tapioca starch has permanent
use in some starch using industries, there is still the need to expand its use in various
ways to be able to compete with other starches. Most research has been done on
improving formulation and techniques in processing of adhesives used in paper and
board industries. Nevertheless there is the demand for the development of an adhesive

product for consumers’ use particularly in Thailand.

Glue stick was considered to be a suitable product to be developed for Thai consumers.
Glue stick is a consumer product which has become popular recently owing to its ease
of use, convenience and good performance compared with other glue products. It was

found that all the glue sticks commercially available in the Thai market are imported
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from other countries: Germany, Japan, Korea and China. These glue sticks are based on
synthetic polymers, mainly polyvinyl pyrrolidone which is one of the factors that
contribute to the high cost of the product. It was decided that if tapioca starch could be
used to replace polyvinyl pyrrolidone in glue stick formulation the cost of product
could be reduced. This would also increase the use of tapioca starch in the non-food

product area.

This project was done partly in New Zealand where the product was developed in the
laboratory scale and partly in Thailand where the product prototypes were tested with
Thai consumers, a pilot plant built and an optimum product was developed and tested

with Thai consumers.
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