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Abstract 
Seventy-six holy water samples were collected from seventy-six Thai Buddhist 

temples in Songkhla Province, southern Thailand. The samples were examined for total 
heterotrophic aerobic bacterial count and total coliform count. The range of total heterotrophic 
aerobic bacterial count was 6.5 x 101 - 1.6 x IQ5 CFU/ml, while the total coliform count was 
<2- > 1,600 MPN/100 mi. Escherichia coli was isolated from positive coliform tests in 
a total of 22 samples (28.95 per cent). According to the World Health Organization's (WHO) 
standards for drinking water ( 1993), only 9 of the samples (11.84 per cent) qualified. Interes­
tingly, these 9 samples had originated from rain water. 

Many Thai buddhists believe in the cura­
tive and restorative powers of the "holy" water 
given at temples. Most temples in Thailand pro­
duce "holy" water for distribution to buddhist 
devotees. At temples, particularly those that have 
a famous head monk, there may be thousands of 
people queueing each day to receive "holy" water. 
"Holy" water is produced when clean water is 
poured into a bowl with a lighted candle on its rim. 
The monks pray and then extinguish the candle. 
Sometimes a buddha image is placed in the water. 
The water used for preparing "holy" water may be 
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from rain water, well water or tap water. Most 
of the buddhists usually drink the "holy" water or 
splash it on their bodies. If the "holy" water is 
contaminated with infectious agents or parasites 
from the base water source or during the process 
of making it, there is a risk that devotees will be 
infected through the presence of pathogens. Until 
the present time, the bacteriological quality of 
"holy" water in Thailand has not been studied. In­
vestigating the total heterotrophic aerobic bacterial 
count, the total coliform count and isolating Escheri­
chia coli present in "holy" water, then comparing 
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findings with the WHO standards for drinking "' "' 
water ( 1993 )(1) produced interesting results. 
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MATERIAL AND METHOD ~42~ E 00- ~. oO 
:::1 "' ..8"'"" "' <::i "Holy" water > 0 

E ·= "' 
One hundred ml. of "holy" water from 76 

::::J ·v; 
z &. 

temples in Songkhla province, Southern Thailand, 
were aseptically collected in 250 ml sterile screw 
cap bottle. The samples were placed in an ice bath 8 tl'< 

"' and transferred to a microbiology laboratory and 
-a 

~-ao ~. 

/1 0 examined within two hours. The sources of "holy" 
water were recorded as rain water (40 samples), 

] 8 well water (30 samples) and tap water (6 samples). tl'< E -a a-
For tap water samples, 0.1 ml of 3 per cent solu- :::1 N ~.- ....: 

"' 0 :zs ~-
tion of Na2S203 was put in the bottle before steri- c E or, 

lization in order to neutralize residual chlorine in 8~ 
the samples(2). §z 
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Heterotrophic Plate Count (HPC) -;:; ...:, "'"' '£ 

The standard method of HPC by using 0 or, 
E-

plate count agar (tryptone glucose yeast agar) was 
followed(2). "Holy" water was diluted 10-fold to ~ 

"' "" 1: 1000 dilution. One ml of the diluted sample was v 0'-00 

mixed with 15 ml of melted agar (44°C to 46°C) in a; 

a 90 mm sterilized plate. A duplicate plate was 
prepared for each dilution, mixed well and incu-
bated at 35±0.5°C for 48±3 hours. All colonies 
were counted and reported according to Colony tl'< 
Forming Unit (CFU)/ml. "6 ...... 

\0 \0 ("'l ~ 
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~ 
~ "" Total Coliform Count 
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The standard method of multiple tube 1!1 
l!: 

"6 ~ fermentation was followed(2). For presumptive u -.... :E'C or, 
Vi'o::t<"'J ~ 

tests, 5 tubes (lactose broth) per dilution of water "S 8..8 8 .p ~ E 
( 10, 1 and 0.1 ml) were used. Production of gas or ·= ~- or, ... ..c:~E 

acid in the tubes within 48 ± 3 hours at 35 ± O.SOC 0 c.--
0 "':::J 

constituted a positive presumptive reaction. One c =5tt. 
~ e u u § tl'< 

loopful of culture from a positive presumptive tube £-a ~ 
~ 1! '1: ~ 00 C"l _£ ":· ,... 

was inoculated to a brilliant green lactose bile ·a " u 0 ~ - " "' 1!1 ~.0 or, 
broth tube and incubated for 48 ± 3 hours at 35 ± lo< 

41 

0.5°C. The formation of any amount of gas in the -; 
8 

tl'< 
durham tube indicated a positive test. Most Pro- ·c "' 41 or. ar.NO a' - 6 ;:::: 
bable Number (MPN) value was calculated from <.J 

1!1 
~ 

the number of positive brilliant green lactose bile ... 
0 

broth tubes and reported as MPN/100 ml. .l!l ~~~ ~ '3 ... "' Oo\r' .. .. 8 ~ "/5H ~~-
Isolation of Escherichia coli = ~ "' oo-a :::0 »OJ ~ ~. ...... 

One loopful of culture from a positive - u 0 ... 
,..; =& ... ... 

confirmed test was streaked on Eosin Methylene 
.. .. ... 

ol:: c; ~ £ 
41 ~..8 ~ ~ " 

Blue agar (EMB) and incubated at 35 ± O.SOC for :c "' E "'= ~ -;:; 
1!1 0 :::1 ·- .. c. 0 24 h. The typical metallic sheen colonies were E-o Cll5 ~~~ E-
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further identified by using the standard biochemical 
test(3). 

RESULTS 
The results of the bacteriological exami­

nation of "holy" water are summarized in Table 1. 
The range of HPC was 6.5 x 101 - 1.6 x 105 CFU/ 
mi. There were 34 samples ( 44.7%) that con­
tained an HPC value of more than lo4 CFU/ml. 
Only 7 samples (9.2%) had an HPC of less than 
500 CFU/ml. The range of total coliform count 
was <2-> 1,600 MPN/100 mi. There were nine 
samples (11.84%), all from rain water sources, 
which had an MPN index result less than 2. E. 
coli was isolated through a positive coliform test 
in a total of 22 samples (28.95%) No correlation 
between E. coli and coliform count was found, E. 
coli was found in samples with a coliform count 
ranging from 2->1600 MPN/lOOml. 

DISCUSSION 
In developing countries, gastrointestinal 

tract infections (e.g. : acute diarrhea, dysentery, 
typhoid fever, cholera and viral hepatitis A infec­
tion) are the most common illnesses(4). Infected 
water and food are the most important factors in 
studies of the epidemiology of these diseases(4-7). 
Drinking water that is contaminated with feces 
from man and animals is a major source of infec­
tion( 1). There is more than one bacteriological 
indicator for evaluating the quality of drinking 
water such as heterotrophic aerobic bacterial count, 
coliform count, E. coli and other pathogenic bac­
teria(8,9). If coliform bacteria are present in drink­
ing water this indicates that it has been inade­
quately treated or is contaminated with excessive 
nutrients0,10). The number of bacteria in a hetero­
trophic aerobic bacterial count is an indicator of 
the general cleanliness of drinking waterOl, 12). If 
the treatment process is perfect, the number of 

bacteria in this count should be lower than 500 
CFU/ml02). WHO (1993) stated in their standard 
for drinking water that no E. coli nor coliform 
bacteria should be present in I 00 ml of water( I). 
According to the results of this experiment, only 
9 samples ( 11.84%) would have passed the stan­
dard set by WHO. All of these samples originated 
from rain water. 

"Holy" water can be contaminated as a 
result of using water that is not properly treated or 
it may be a result of using an unclean container, or 
from unclean items. 

If it is considered necessary to drink 
"holy" water, we should use boiled or filtered water 
as the water source and ensure it is kept in a con­
tainer that has a cover, Also the container should 
be clean and contaminated items not put into it. 

This survey of sanitation gives prelimi­
nary data on the quality of "holy" water. It shows 
that people should beware of drinking "holy" water. 
It would be interesting to study the quality of 
"holy" water from other Thai buddhist temples. 
especially those in which consumption of the water 
may be high, perhaps those that have well-known 
head monks. 

SUMMARY 
Seventy six (76) Holy water samples were 

collected from seventy six (76) Thai Buddhist tem­
ples in Songkhla province, southern Thailand. The 
samples were examined for total heterotrophic 
aerobic bacterial count and total coliform count. 
The range of total heterotrophic aerobic bacterial 
count was 6.5 x 10 I - 1.6 x J05 CFU/ml, while the 
total coliform count was <2-> 1600 MPN/1 00 ml 
E. coli was isolated from positive coliform tests 
in a total of 22 samples (28.95 per cent). According 
to the World Health Organization's standard for 
drinking water (1993), only 9 of the samples ( 11.84 
per cent) qualified. All of these samples origi­
nated from rain water. 
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