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Abstract

This study investigated the quality of northern Thai style sausage of Chiang Mai
province. The total of 24 samples of northern Thai style sausage were collected from 6
markets within and outside Chiang Mai municipality area. Samples were randomly collected
twice from 2 sellers in each market. Samples were cooked by 3 methods: charcoal grilling
(n=8), frying (n=6) and gas grilling (n=10). The results showed that the contents of total
protein of all samples were met the standard of more than 13¢/100g. While the average of
total fat contents was 30.89 ¢/100 g, which exceeded the standard of not more than 30
g/100g. Regarding to preservatives which was not allowed to use in northern Thai style
sausage, however benzoic acid was found in 79.20% of samples in the range of less than
3.0-22.11 me/kg. Sorbic acid was also found in 12.50% of samples in the range of 1.31-29.95
me/kg. For microbiological contaminants, results showed that 12.50% of samples had total
plate count including yeast and mold contents exceeded the standard while the contents of
other bacteria met the standard. The range of total polar compounds in all samples was
0.50-5.34 mg/kg which lower the standard. All samples had benzo (a) pyrene contents,
marker of total polycyclic aromatic hydrocarbons (PAHs), lower than the maximum limit.
There were no statistical differences in the total polar compounds, and total PAHs in
northern Thai style sausage cooked by charcoal grilling, frying and gas grilling.

The objectives of this study were to develop reduced fat Thai Northern style
sausage and extend shelf life without using preservative. Physicochemical properties and
consumer acceptance of three sausage formula were compared. Results showed that the
formulation of prototype product which had the highest consumer acceptance score
contained back fat 50% of pork red meat. Fat replacement using fat replacer 60% of back
fat was performed. The konjac jel, konjac jel with kappa carrageenan ratio of 70:30 and
konjac jel with kappa carrageenan ratio of 50:50 were used as fat replacers. Results
exhibited that there were no significant differences (p>0.05) in physicochemical properties
and overall liking, appearance, color, spicy and texture liking scores between sausage
substituted with konjac jel and kappa carrageenan ratio of 50:50 and prototype sausage.
The reduced fat product contained 30% less fat than prototype sausage which met the US
FDA definition and also the Ministry of Health definition of reduced fat. In addition, the
reduced fat sausage had polycyclic aromatic hydrocarbons (PAHs) contents less than other

sausage products from the market. The contents of benzo (a) pyrene, which is an indicator



of PAHs, found in the treatment samples were less than 5.0 pg/kg. The effect of reducing
water activity in reduced fat sausage was studied. Three concentrations of glycerol (0, 25
and 50%) and three soaking times (16, 20 and 24 h) were varied. Results demonstrated that
the water activity decreased as the concentration and soaking time of glycerol increased
(p<0.05). The optimum range consisted of concentration of 16-25% glycerol and 16-23 h
soaking time. As the reason for extending the shelf life, use of glycerol with adjusted
conditions, which were increasing salt from 1.5% to 1.7%, no sugar, soaking pork meat with
16% glycerol 17 h. adding 0.15% malic acid and increasing grilled temperature and time to
160°C for 2.30 h, was applied. Physicochemical properties and consumer acceptance
between reduced fat sausage and adjusted reduced fat sausage were no significant
differences (p>0.05). Therefore, reduced fat product with adjusted conditions was used in
the shelf life evaluation. The adjusted reduced fat sausage were packed in four different
conditions in Nylon/LLDPE packaging and kept at 25 °C. Microbial analysis showed that the
shelf life of the product in normal atmosphere packaging and in vacuum packaging were 2
and 3 days, respectively. The shelf life of the products in vacuum packaging with
pasteurized and in modified atmosphere packaging (CO,:N,= 70:30) were 4 days or 2 times of
storage at normal condition.

Due to the fact that the life of the product was considered very short, it was the
obstacle for gaining more popularity of among consumers outside the northern regions. The
new reduced fat Sai-Oua product, which can extend the shelf life of the product, can
provide a way to enhance the marketing of Sai-Oua to consumers in different parts of the
country, coupled with the health-conscious trend of today consumers, the reduced fat Sai-
Oua product could provide a new market channel to the health-conscious consumers. The
main objective of this research was to investigating the potential of introducing this new
product to the real practice. The project was started by first doing the marketing analysis,
then, engineering analysis and financial analysis were followed. The marketing analysis was
conducted by first doing the focus group discussion for learning the attitudes of the new
reduced fat Sai-Oua to the consumers and then the In-depth interview was conducted for
gathering information about attitudes and production techniques from the manufacturers of
similar products and an expert from the food product development. Then, marketing
techniques such as STP, SWOT, Porter five force, and marketing mix (4Ps) were conducted
for investigating the channels and the possibility of introducing this new product to the

market. After that, Engineering techniques were used for production planning, production



cost evaluation, and a proposed plant layout for manufacturing this new product was
obtained. Then, the financial analysis part was conducted for providing the payback period,
the IRR, the initial investment, and the B/C ratio for existing similar food manufacturers who
interested in the new product and the totally new investor. Lastly, the prototyped of the
gas-infrared oven for this new product was introduced. The proposed oven was developed
based on the engineering product design concepts. In addition, the design drawings and
specifications were given for manufacturer who interested in adopting this new design to

their line of production.





