20 SFP 1999

(A
N
,‘:”0 mrom‘*‘\%((
HiDgy v

DEVELOPMENT OF QUALITY ASSURANCE SYSTEM
FOR SMALL-SCALE PRODUCTION PLANT
OF BOTTLED DRINKING WATER

ORNSURANG TEERAWAT

With compliments
of

SndrSnamte  w.adiva

---------------------------------------------

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(FOOD AND NUTRITION FOR DEVELOPMENT)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
1999
ISBN 974-662-496-2
COPYRIGHT OF MAHIDOL UNIVERSITY

™ e
04ad

" 042938 €. 4 e



Ornsurang Teerawat | Thesis / iv

3836200 NUFN/M : MAJOR: FOOD AND NUTRITION FOR DEVELOPMENT;
M.Sc. (FOOD AND NUTRITION FOR DEVELOPMENT)

KEY WORDS :DRINKING WATER/QUALITY ASSURANCE/ SMALL-
SCALE PRODUCER

ORNSURANG TEERAWAT: DEVELOPMENT OF QUALITY

ASSURANCE SYSTEM FOR SMALL-SCALE PRODUCTION PLANT OF

BOTTLED DRINKING WATER. THESIS ADVISORS: VISITH CHAVASIT,

Ph.D., YUTHANA NORAPOOMPIPAT, M.Sc., TIPVON PARINYASIRI, Ph.D.,

KAEW KANGSADALAMPAL Ph.D. 115 P. ISBN 974-662-496-2

Approximately 30% of drinking water in sealed containers, or so called
bottled water, in the market were found to be substandard, usually due to microbial
quality. Several strategies such as enforcement, education have been implemented
by Thai FDA to solve such problems. The Pilot Plant for Research, Training, and
Production of Bottled Water was therefore established at the Institute of Nutrition
Mabhidol University in order to research practical means for quality assurance of the
small-scale producers. It was found that coliform bacteria in water could be
destroyed with the free residual chlorine of 0.3-0.5 ppm with contact time at least 20
min. Chlorine also oxidized Fe (II) into insoluble form that had been filtered out by
anthracite. Chlorine could be reduced to be lower than 0.01 ppm after the water
passed granular activated carbon. The standard for total hardness was set up at 30
ppm or lower due to the precipitation problem after boiling of the water with a higher
total hardness. The softening treatment process used in the Pilot Plant could not alter
the values of pH and total solids of water (p > 0.05). Backwashing of the medium
beds i.e. anthracite, resin, and granular activated carbon for 5-10 min before routine
operation could reduce total plate count of water by 39-96%. Microbial count of
water could not be significantly reduced by passing through cartridge and candle
filters (p > 0.05). However, the count could be reduced by up to 94% after the water
passed UV light. Microbial count of water was found to be significantly increased in
the treated water which stagnated in storage and pressure tanks overnight or longer
(p <0.05). The count was significantly reduced by 95% after the stored water passed
the second UV lamp (UVII). High microbial count was also found in water
stagnated in pipe line to fillers, which could be significantly reduced by flushing
about 1 volume of pipe line with the UVII- treated water (p < 0.05). The study also
showed that total plate count of water from bottle filler was higher than that from pail
filler (p < 0.05).
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