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ABSTRACT

In 2000, the GMP notification was enforced by the Thai FDA in 57 food items
including pasteurized milk. At least 95% of the pasteurized milk plants in Thailand
are small-scale, but their products and plants mostly cannot pass the microbial
standards and the GMP requirements. This study aimed to evaluate the cause of
microbial contamination in pasteurized milk and develop preventive measures by
using Zonta Chombung Dairy Cooperative as a model for a small-scale production
plant. The GMP status of the production plant was first evaluated by using the Thai
FDA checklist for pasteurized milk that consisted of 7 sections. Only the section on
production equipment could pass based (on the criteria of 80%) while the sections on
the cleaning program, quality control, personal hygiene and maintenance program
earned less than 60%. Microbial analysis of the finished products indicated that
numbers of total bacteria were still within the standard (< 10* cfu/ml), however a high
variation from different production batches was found (SD = 3.0x10%-2.3x10%). At
least 4.5% of the products could not pass Thai FDA standard due to E. coli. The
pasteurization process (85°C 15 seconds) could reduce microbial load by at least 2 log
cycles, and the subsequent processing steps did not affect total bacterial counts.
Pasteurization condition at 72.5°C for 15 seconds could reduce the high microbial load
in raw milk (10°-10° cfu/ml) at the D-values of 2.5-2.7 seconds. The use of a
pasteurization temperature at 85°C for 15 seconds caused clotting or fouling as the
initial microbial load was high. The Clean In Place system was found to be inefficient
since the residual water in the pipeline was cloudy white and significantly increased in
microbial number from 107 to 10° cfu/ml after being left for overnight. Both Oxisan™
(3% for 45 minutes) and hot water (90°C for 15 minutes) could reduce bacteria
stagnated in biofilm on a stainless steel surface by 100% but could not remove the
biofilm. Condensate on the surface of the metal guard covering the cold filling tube of
the automatic milk packing machine caused an increase in microbial number on the
packaging film, however it could be prevented by covering the metal guard with a
bended plastic plate. After the standard operating procedures (SOP) of all GMP
sections had been developed and implemented along with training on personal
hygiene, the microbiological qualities of the products were significantly improved.
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