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Abstract: The quality of drinking water in various regions of Indonesia was surveyed and
the results of bacteriological studies during the last 5 years were summarized. The following
. results were obtained,

1. The quality of drinking water of Indonesia became better a slight since 1982, but the
mean positive rates in the number of total colonies and coliform group counts did not
become so good.
2. Among the strains detected, Klebsiella pneumoniae, Enterobacter cloacae, Enterobacter
aerogenes and Citrobacter freundii were frequently detected each year. Escherichia coli
was found in 8 water samples in 1979, 7 samples in 1980 and 5 samples in 1982. From
the tap water in Jakarta, Escherichia coli was detected in 3 samples in 1979, and 2 samples
in 1982. Among the bacteria related to the enteric bacteria, Pseudomonas aeruginosa - and
Aeromonas hydrophila were frequently detected,

These bacterial strains detected showed no difference among the areas and the
sources of the water samples,
3. It is noteworthy that Salmonella E; group was detected in 1 samples from each of well

water in 4 islands, and Salmonella C, group in 1 sample from Jakarta.
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INTRODUCTION

On consideration of factors on sanitary environment and disease constitution in the
tropical zone, our attention was focussed on water. Drinking. water was sampled from
each region of Indonesia for the survey on its quality for 15 years from 1968 to 1984. In
the present report, the results of more detail bacteriological studies of the recent 5 years

from 1979 to 1983 are summarized with some discussion.

PERIOD AND AREA

Approximately 1 month period around July and August in each year was selected
for study. Water was sampled in main cities of Java, Kalimantan, Sulawasi and Sumatra

islands.

MATERIALS AND METHODS

Numbers of total colonies and coliform group counts were measured by using URI-
CULT set (Daiichi Kagaku Co.) containing CLED and MacConkey medium, and the
URICULT set was directly dipped in water at water sampling. After removing excess
water, the container was tightly sealed and kept at 30—40°C for about 18 h. The number
of colonies formed was counted, and we were used as the number of total colonies and
coliform group counts respectively. At the same time, 0.5 ml sample water was inocula-
ted to brain heart infusion broth with addition of 0.2 % agar, and it was brought back
to Japan for the isolation of the enteric bacteria and related bacteria (Buchanan, R. E.
and Gibbons, N. E., 1975; Kozakai, N., 1974).

RESULTS

Results on the number of total colonies and coliform group conuts. The water
samples were regarded as positive when the number of total colonies and coilform group
counts exceeded 10%/ml and 10%2/ml respectively. Table 1 summarized the results of these
two counts of drinking water in Indonesia from 1979 to 1983.

The number of total colonies counts was positive in as high as 71 % in 1979, and
as low as 56 % in 1983, with the mean of 63 %. The number of coliform group counts,
on the other hand, was as high as 55 % in 1979 and 1980, but was as low as 37% in
1983, with the mean of 49 %. The results on the number of total colonies and those of
coliform group counts showed the slight better tendency of the quality of the drinking
water from 1979 to 1983.

Table 2 showed the evaluation of the data after each of region and water source
for 5 years. Tap water was most abundantly supplied in the city of Jakarta, and the
number of total colonies counts was positive in 46 % and number of coliform group
counts was positive in 32 % of the tap water samples for 5 years. Tap water has

recently been also supplied to a small part of Kalimantan and Sulawasi islands, after
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cofnpletion of water filtration plant in the Banjarmasin city of Kalimantan island and
Ujung Pandang city of Sulawasi island. According to our results, however, all samples
from these regions were positive for total colonies and coliform group counts éxcept for one
sample, The amount of potassium permanganate consumption measured by the sim-
ultaneous chemical tests showed the faecal contamination of these samples (Fujita et
al., 1982; Okuwaki et al., 1982). Most of other samples consisted of well water were
positive for number of total colonies and coliform group counts, suggesting that a large part

of total colonies counts was occupied by coliform group counts.

Isolated strains, As shown in Table 3, Klebsiclla prieumoniae, Enterobacter cloa-
cae, Enterobacter aerogenes and Citrobacter freundii belonging to the group of enteric’
bacteria were abundantly detected each year. These strains were detected uniformly-
regardress of the site and source of water sampling. Escherichia coli was detected in 8
samples in 1979, 7 samples in 1980 and 5 samples in 1982, It:should especially be noted
that 3 samples in 1‘979 and 2 samples in 1982 from the tap water of Jakarta were positive
of E. coli. It is also important that Salmonella E, group was found in 1 sample each
from the well water of the 4 islandé, and Salmonella Cy group was detected in 1 sample
of well water of Jakarta. _ ‘

Among the bacteria related to the enteric bacteria, Pseudomonas aeruginosa, Aero—
monas hydrophila and Acinetobacter calcoaceticus were frequently detected. In the results
of 1982, these related bacteria were not frequently detected, probably because a method.

to facilitate the detection of enteric bacteria was employed.

Table 1, Time course results of total colonies and coliform group counts

Positive samples

Total samples

Total colonies (%) Coliform group (%)
1979 76 . 54 (TD 42 (55)
1980 76 52 (68) 42 (55)
1981 78 51 (65) -39 (50)
1982 75 43 (57) 37 (49)
*1983 59 33 (56) 22 (37)

*. Only in Jakarta
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Table 3-1. Isolated strains from drinking waters (1979)

JAKARTA
Total
Tap Well number
water water

Escherichia coli eor g2 8
Klebsiella pneumoniae L] oo 4
Enterobacter cloacae o 34 7
Citrobacter freundii . 1
Pseudomonas aeruginosa @ o 26
Aeromonas hydrophila HH :'ss 15
Alcaligenes faecalis oor 3
Acinetobacter calcoaceticus oo goe 7

*; 1 sample @ ; 10 samples

Table 3—2. Isolated strains from drinking waters (1980)

79

JAVA KALIMANTAN

SULANAST SUMATRA

Total

Tap Well Tap Well

Rain Tap

Well

Rain Well Rain Mnumber

water water water water water water water water water water

Escherichia coli oo

Klebsiella pneumoniae o .§=3

Enterobacter aerogenes . .
Citrobacter freundii oo
Edwardsiella tarda e
Hafnia alvei oo )
Pseudomonas aeruginosa g8 o0
Pseudomonas sp. goe gee
Aeromonas hydrophila . ..
Plesiomonas shigelloides (L1

Alcaligenes faecalis . (1)
O icoceticss 3 @

ooe 7

(1] L] 24

2

“ 5

2

. 5

" 10

ve n

s oo "3

3

. 6
[} oe . 23

*; 1 sample @; 10 samples
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Table 3—3. Isolated strains from drinking waters (1982)

JAVA KALIMANTAN SULAWASI SUMATRA

Total

Tap MWell Tap Well Rain Tap HWell Rain Well Rain number
water water water water water water water water water water

Salmonella C,group . 1
Salmonella E,group . ° ° ° 4
Escherichia coli o o : . 5
Klebsiella pneumoniae . [ . 4
Serratia marcescens o . . o 5
Enterobacter cloacae . 8 e o . . 16
Entercbacter aerogenes e 1
Citrobacter freundii eoe gz eee o . o : ° 21
Pseudomonas aeruginosa g2 O 6
Pseudomonas putida . 1
Pseudomonas putrefaciens . 1
Pseudomonas puncteta . 1
Aeromonas hydrophila . e . . 5
® ;1 sample @; 10 samples
DISCUSSION

Indonesia is a tropical country with high temperature and humidity, suitable for the
growth of microorganisms. Infections by microorganisms such as typoid fever, dysentery,
cholera and various parasitic diseases still occupy high places as important diseases in
Indonesia (Japan Association for Public Health, 1981) As one of the causal factors for
such diseases, we have focussed our attention on the drinking water. We have surveyed
the quality of water at various regions of Indonesia and reported the results (Fujita et al.,
1974 ; Fujita et al., 1980; Fujita et al., 1982; Okuwaki et al., 1982).

In Indonesia, a tendency of accumulation of the population to large cities still per—
sists and Jakarta is said to have population exceeding 8.5 millions, - altlhough the official
population is 6 millions (Japan Association for Tropical Medicine, 1982). As the results,
even in some areas in which the tap water is supplied, tap water is frequently led away
illegally by using a connecting tube, so that the water pressure falls and the water does
not reach each home. A motor is therefore used to secure sufficient water (Japan Associ-
ation for Tropical Medicine, 1982). These leads to contamination of the tap water by
organic substances and microorganisms which are in the soil or have infiltrated the
soil. Escherichia coli, Enterobacter cloacae, Enterobacter aerogens and Citrobacter freundit,

belonging to the enteric bacteria originally -infesting the intestinal tract of humans and
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animals, were found not only in well water, but also in tap water, -Detection of Salmonella
sp. is noteworthy, even if it is from the well water. Genus Salmonella infests the intesti-
nal tract of reptiles and mammals, causing asymptomatic infections. Consequently, it is
quite possible that these microorganisms show an extensive spread over the soil due to the
contamination by such excreta. When the wells are relatively shallow, the possibility of
such contamination would no doubt be quite high. According to the report of Sunaga et
al. (1984) who have surveyed the quality of the drinking water in various parts of the
world, no residual chlorine was found in the tap water in developing countries. This
would suggest that chlorine disinfection is not done at all or done only incompletely
in most of the cases. In the survery on a different region, Sierra Leone, Africa,
by Wright, R. C. (1982), Salmonella sp. were detected in about 10% of the water
samples. According to Donald, J. R. (1981), 80% of the diarrhea in travellers
through the tropical and subtropical zones are due to Salmonella sp., enterotoxigenic E.
coli, Leptospira and Yersinia. Salmonella was thought to be most important among these.
In view of such report, it is no wonder that Salmonella sp. was detected from the well
water in developing countries. Devises should be made on transportation medium for
Salmonella sp. as well as Yersinia for the future study of more detail examination.

The bacteria related to the enteric bacteria are Gram negative rods not fermenting
glucose. These are classified into those originally infesting humans and animals and those
living in water and soil. Pseudomonas aeruginosa is important because of pathogenicity and
drug resistance. Pseudomonas cepacia persist even in the solution of disinfecting agent,
hibitane concentrate, and is known to be capable of causing urinary tract infection. Aero-
monas hydrophila also lives originally in fresh water, known as the causative microorgan-
ism for infection in fish. Aeromonas hydrophila has caused acute gastroenteritis in hu-
mans, drawing widespread attention from the viewpoint of the opportunistic infection

(Okuwaki et al., 1980). These microorganisms thus require caution not only from the
viewpoint of direct etiology, but also with reference to secondary infection. The water
surveyed by us has been used not only as the drinking water, but also as the daily
life, so that the data reported presently will be usefull for the prevention of purulent di-

seases and urinary tract infection in Indonesia.
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WinEsT, RNFHE, B BT (KTFREREMENFIESE)
PEEBE—ES, AfE3T, B)IEK EHTEE (REXFERETERBDFEHE)
BIHER JRRERFEZHHEEHE)

FaRER ( ) BREREYHS)

BURHIC R 5 EARREO BT, RAREEARE VA5 0L LTKCERL, 19684 X
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2. B IhCEEY, BAME T K. pneumoniae, En. cloacae, En. aerogenes, C. fre-
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K, 804 7K, 824F 5 Mk B SR, ZTORMTIEY + H V2 THRDKEKRT, T9E 3K
K, 82F 2K I ViR EhT\\5., —F, BRMEREEE L, P. aeruginosa, A. hydro-
phila &L BHIAT WS, ChBOBEEL, RWELBEPHAKDHRC X > TOETH S
T, '
3. 192FEDFE T, Salmonella By FEWL + VE, DI VEVE, ATV VE, A<LFT
BOTNTZhOIFRIBKT D, Tt Salmonella Cy BN + H A ZHTHROFHFK 1 Btk X
DRI NI LA h, SEMBEROCREREL S TRET, BHRZED 5 L3k
i, Yersinia |B7s S oW T HBEZ ML T Eio.
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