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ABSTRACT: Three different methods (simple washing of plastic and pulp sample, washing after direct heating of the diapers, and the
heating after washing of plastic and pulp sample] were carried out to decrease total coliforms and heterotrophic plate count (HPC) in the
diaper’s plastic and pulp. Plastic and pulp samples were obtained from diaper by treatment with 10% CaCl, and 4% sea salt water,
dilution with 1,000 ml tap water, and draining by using sieves. Three times washing was the most appropriate for the reduction of
microorganisms in plastic and pulp. By three times washing, the number of total coliforms in the plastic and pulp samples showed 92.8%
and 99.8% of decrease, respectively, and the number of HPC showed 97.3% of decrease in the plastic and 98.5% of decrease in the pulp.
The washing after direct heating of the fecal contaminated diapers was not effective because HPC in the plastic and pulp samples were
still detected about 2-3 log CFU/g in the plastic and 1-2 log CFU/g in the pulp, respectively, even after heating at 60°C, 80°C, 100°C for 12
h. Meanwhile, total coliforms and HPC were completely sterilized at 80°C for 4 h by heating after washing of plastic and pulp samples,
suggesting that this method was the most appropriate method for the reduction of microorganisms in plastic and pulp obtained from
fecal contaminated diapers.
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Reagent
10% CaCl, in 4% (w/v) sea salt water (800 ml/L coupon)

l
\ Reaction (1 h) \
|

\ Dilution with 1,000 ml Tap water \

!
‘ Draining water by using sieves ‘

l

‘ Dilution with 1,000 ml Tap water ‘

l

Repetition of the washing and draining
(3 times — 5 times)

!
‘ Draining water by using sieves ‘

l

‘ Plastic, pulp ‘

Fig. 1. Common procedures for the separation of plastic and pulp
(separation of diaper coupon and washing of plastic and pulp).
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Table 1. Effect of washing on viable counts of plastic and pulp separated
from contaminated diaper sample (log CFU/g), percentage of survival (%)

Number HPC" (log CFU/g), Total coliforms (log CFU/g),
of Percentage of survival (%) Percentage of survival (%)
washing  Plastic” Pulp Plastic Pulp
Feces g 04:0.00%  8.04:002°  749£002°  7.48£0.02°
sample
0 5.04+0.02°  551£0.01°  4.62+0.02°  4.66:0.02°
(100) (100) (100) (100)
| 4.38+0.03° 4.76+0.02° 4.13+0.02° 4.13+0.02°
(21.8) (18.18) (35.00) (27.08)
5 3.81£0.02°  4.01x0.02"  3.06£0.02°  3.56+0.02°
(5.82) (3.03) (3.00) (7.92)
3 3.47£0.02° 3.68+0.02° 3.45+£0.01° 2.07+0.01°
(2.73) (1.48) (7.25) (0.25)
A 3.7740.020  3.87+0.02°  3.31x0.02"  2.78+0.02°
(5.18) (2.24) (5.25) (1.29)
3.66+0.02¢ 3.46+0.02¢ 3.09+0.01° 2.12+0.01%
(4.00) (0.88) (3.00) 027
YHPC : heterotrophic plate count.
? Mean + SD

* Means with different letters within a column are significantly different
from each other at P <0.05 as determined by Duncan’s multiple range
test.
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Fig. 2. Killing effect of the bacteria contaminated in the diaper samples by
the washing after heating of the fecal contaminated diaper. (A) plastic,
(B) pulp : Plastic and pulp samples were obtained from the diaper by the
reaction with 10% CaCl, and 4% sea salt water and dilution with 1,000
ml tap water, and repetition of the washing and draining (HPC: hetero-
trophic plate count).
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Fig. 3. Killing effect of the bacteria contaminated in the diaper samples by
the heating after washing of the fecal contaminated diaper. (A) plastic,
(B) pulp : Plastic and pulp samples were obtained from the diaper by the
reaction with 10% CaCl, and 4% sea salt water and dilution with 1,000 ml
tap water, and repetition of the washing and draining (HPC: heterotrophic
plate count).
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