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Distribution of Indicator bacteria in Spring Water in Seoul

Seung Hee Ryu, Seog Gee Park’
Seoul Metropolitan Government Research Instifute of Health and Environment Seoul 137- 130 Korea

ABSTRACT - In order to investigate the microbiological contamination of spring water, we performed the standard
plate count, coliform and psychrotrophilic bacteria in 109 spring waters in Seoul. Of 109 spring waters, geometirc
mean of standard plate count was 0.19 CFU/ml, and the highest in Mt. Boolam, 4.43 CFU/ml and Mt. Dobong, 3.86
CFU/ml, but not detected in Mt. Woomyun and Mt. Cheonggye. Four spring waters have shown over 100 CFU/ml
in standard plate count. The geometric mean of psychrotrophilic bacteria was 49.2 CFU/ml, the most prevalent spring
water was Mt. Nam, 125 CFU/ml, the lowest Mt. Woomyeun. Among a total of 109, coliform was detected from
21 spring waters(19.3%) and the geometric mean of colirorm was 0.005 MPN/100ml. The isolated genera of
coliform were 7 isolates of E. coli(33%), 5 Klebsiella(24%), 4 Enterobacter(19%), 3 Citrobacter(14%) and 2
Serratia(10%), respectively. The 22 spring waters(20.2%) failed to meet the standard limits of drinking water based
on regulation in Korea. The inappropriate rate of standard plate count in spring water was 4.5%, that of coliform was
81.1% and both of them was 13.6%. There was the significant correlation between standard plate count and

psychrotrophilic bacteria in spring water(r=0.95, p<0.01).
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Table 1. Distribution of standard plate count of spring water in Seoul

No. of Standard Plate Count(CFU/ml)

Geometric Mean

LocationT No. of Tested Samples 0 1100 1011000 Over 1000 (CFU/ml)
Mt. Gwanak 19 10 9 0.05
Mt. Guryong 7 3 4 0.19
Mt. Nam 10 5 4 1 0.29
Mt. Daemo 10 8 2 10 0.01
Mt. Dobong 8 1 6 1 3.86
Mt. Morak 4 3 1 0.01
Mt. Bookhan 21 4 16 1 2.07
Mt. Boolam 10 1 9 10 443
Mt. Soorak 10 2 7 1 1.51
Mt. Woomyun 9 9 9 0
Mt. Cheonggye 1 1 1 0
Total 109 47 58 3 1 0.19
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Table 2. Distribution of psychrotrophilic bacteria of spring water in Seoul
. No. of Tested Sam- No. of Psychrotrophilic Bacteria(CFU/ml) Geometric Mean
Location
ples 0 1~250 251~2500 Over 2500 (CFU/ml)
Mt. Gwanak 19 16 3 64
Mt. Guryong 7 6 1 41
Mt. Nam 10 8 1 1 125
Mt. Daemo 10 10 35
Mt. Dobong 8 6 2 85
Mt. Morak 4 3 1 78
Mt. Bookhan 21 14 5 2 87
Mt. Boolam 10 8 2 38
Mt. Soorak 10 7 3 52
Mt. Woomyun 9 1 8 5
Mt. Cheonggye 1 1 12
Total 109 1 87 18 3 49.2
& Aske geale) A%zl Tl A3 Ho A7 A 7 Y, =R 3 B 247 Dk, TR, G,
At B RERRE 7} lae) T AUvkAlto] HEHA] 942 3
2 2HA AR on, 87714 E 1~250 CFU/MmICI AT
M2eUMZ s A edvkltold A2l f712E YL ot L33
SLAEe) WPPS o83 AeduFe) APd BE & RE AR /R, ePldde 48 4718 Fue
32 Table 29F ZAUTE FAF A SEAle] A2UNAlF  R2A XA 20~25°CE wigslnS o HEe ISk
e 718Ed 125CFUmIZ 7P¢ sskom, Bt 87 RE Al gt
CFU/ml, =54}t 85CFU/Mml, 24t 78 CFU/MI, ekt 64 S TGS F2 o5 Ad = Aol izt
CFU/ml, 58t 52 CFU/ml, 784 41 CFUMI, £¢44F 38 21§ § #7189 $&7) & XA Agke Aadg o
CFU/ml, W54t 35 CFU/ml, A4t 12CFUML, %944t 5 o2 b= A2 334 59 Akl @3 4
CFUMI %0130tk 718 8ol 58 $2e it 2 & 7 23 uld 4718 S=9) F840) Agsle] 24 23
2o = 17,000 CFU/mlol AZE9om, 2,500 CFUmlY il 59 718 FEnt} e FEoM nr} Be 3
A&d e R Via, B wldoldlom, 251~2,500 & FgAlFe] Al He ZoE APEHIT 95 5H A

CFUMmI]] 32 ¥ 187H St 74, Bt B

s

<

AT ME 10~10,0008) ©)4e] 47 LAtz

Table 2. Distribution of psychrotrophilic bacteria of spring water in Seoul

No. of Psychrotrophilic Bacteria(CFU/ml)

Geometric Mean

Location No. of Tested Samples o 1250 2512500 Over 2500 (CFU/ml)

Mt. Gwanak 19 16 3 64
Mt. Guryong 7 6 1 41
Mt. Nam 10 8 1 1 125
Mt. Daemo 10 10 35
Mt. Dobong 8 6 2 85
Mt. Morak 4 3 1 78
Mt. Bookhan 21 14 5 2 87
Mt. Boolam 10 8 2 38
Mt. Soorak 10 7 3 52
Mt. Woomyun 9 1 8 5
Mt. Cheonggye 1 1 12

Total 109 1 87 18 3 49.2
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Table 3. Distribution of coliforms of spring water in Seoul

No. of Coliforms(MPN/100ml)

Location No. of Tested Sample No detected 110 Over 10 Geometric Mean(MPN/100ml)

Mt. Gwanak 19 16 2 1 0.004
Mt. Guryong 7 6 1 0.004
Mt. Nam 10 6 4 0.029
Mt. Daemo 10 10 0
Mt. Dobong 8 5 1 2 0.038
Mt. Morak 4 3 1 0.007
Mt. Bookhan 21 16 3 2 0.008
Mt. Boolam 10 8 2 0.005
Mt. Soorak 10 9 1 0.002
Mt. Woomyun 9 8 1 0.003
Mt. Cheonggye 1 1 0

Total 109 88 15 6 0.005
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Table 8. Number of inappropriate spring waters based on the
Korean standard limits by each microbiological test item for
potable water

Item No. of inappropriate spring water

Standard plate count 1(4.5%)
Coliform 18(81.8%)
Standard plate count and o

Coliform 3(13.6%)

Total 22(100%)
Enterobacter cloacae™ ¥ R AAAY BT EA3l= T
Z+8 o) 3L, Erwinia corotovora, Citrobacter freundii 52
4g, B¢, 2 5S4 sUes AQeAFold. ER

Serratics 713 ET o2 HARA x4 FHE Yo
W, &%=, 715, =, A8 2 Hddx) EA3. BEY
oA, Serratias F7)8HE-S ng3} s, 23 5L sl
dhe AEDIA F83 J&e I

3oz SPUES HEE £27|E0 uet £AHES
ZARSE A3 Table 8% 23ttt HARE $EAIE 1097
ZF 2271(202%)°] 7150l RA s oH,
B RAG I2 VR @.S5%)eleH, T A%
gk L2 187042(81.8%) 221X thF
A3 2 37MA(13.6%)0] ATt

TH

¢

by

4
—{m

XN EMTZE A A

SEAEANA HBE QAR EZA AMES YukilFE, )
A 2 AT Fee] JHBAE Table 994 it
AukA el AU F2] ARAE r=0.95(p<0.01)
2 7= frelgo] ATk dukdlet i (1=0.17),
A oM WAEZr=021) EriE AaAA7F fioh

H20e X8 B o FolM AedwtAlgst Dk
A, ikl didad 2 Aediiad g
o wo] AL At marslolon, v Fl0e oyt
Aot 20°C it A2aA7E A3, iAo
it Alolel] @A Qi Budle] B Aga o
AIE VRIS o9 dile dxX Ao, Az}
o g AAH zpole] o]t Aoz AL}

oFe FHst B uf FEUELS A&HQA B 93|
AAH oz Wol MAHYAT ofF = 20.2%1 = vjAE

Table 9. Correlation matrix of standard plate count, coliform
and psychrophilc bacteria from spring water

Coliform psychrotrophilic bacteria
Standard plate count 0.17 0.95"
Coliform 021"

*:p<0.05, **:p<0.01.
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