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ABSTRACT

Block ice production in Thailand began more than one century ago.
Contamination from various types of pathogenic bacteria has always been found in
crushed ice. This study aimed to develop practical preventive measures for reducing
microbia and chemical contaminations of block and crushed ice by applying hazard
analysis and critical control points (HACCP) principles. Information on production
and distribution processes were gathered from 8 ice-making plants located in
different provinces. Improper water disinfection and treatment systems were found
in most plants, while the block ice making processes were similar. Samples
including raw water, water used in the production, block ice, crushed ice and sacks
for ice packing were analyzed for aerobic plate count and total coliforms by using
plate count agar and Most Probable Number (MPN) method, respectively. Samples
of block ice were analyzed for chromium content by Flame Atomic Absorption
Spectrometry. Most samples were contaminated with aerobic bacteria and total
coliforms at various levels. Yellow-stained ice was contaminated with chromium
from anti-rusting agent at unacceptable level. Swab tests on floors, surfaces of
equipment and worker’'s hand aso indicated contamination of total coliforms.
Effect of the freezing process (frozen within 48 h) on reducing microbial load was
minor. Potential hazards identified were chemical and microbial contaminations of
raw water, chromium contamination of block ice during production, and microbial
contamination in sacks. Appropriate water treatment systems should be used in
order to satisfy physical and chemical standards. The water should be disinfected
with chlorine at 0.5 ppm, which would totally destroy coliforms (<1.8 MPN/100ml).
To prevent chemical hazard, maintenance of ice making equipments, especialy ice
can, should be performed regularly. Floors used for block ice transportation should
be built with smooth, durable materials that are easy to clean and do not accumulate
dirt. The used area should be restricted. In contrast to current practice, used sacks
should be pre-washed with water before disinfection in at least 7 ppm chlorinated
water for at least 5 min. Drying methods to prevent bacterial contamination of ice
sacks were also tested. Sacks were tested under three drying conditions; without
drying, drying for 1 h and drying for 4 h and three storage conditions; o h, 12 h and
24 h. Under most circumstances, drying for 1and 4 h were the best while the length
of storage did not matter. Taken as a whole, the new sack cleaning method is
practical for ice manufacturing and improved the microbial quality of the sacks.
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