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Table 1. Present regulation of bacteriological lnmits Jor bottled water
of the source and the products

Parameters Saource Product
. 22°C 20 cfw/m/ 100 cfu/mi*
Heterotrophic plale counts
37°cC Schvml 20 clmi*
Coliforms 0/25 Ol 0/250 mi
Fecal Streptococei 0/2500m! 07250 m/
Psendomonus aeruginosa 0/250 m! 01250 ml
Sulfile-1educing spore forming anaerobe 0/50 m! /50 ml
Seulmonella 0250 m! 0/250 ml
Shigelta 0/250 ml 0250 mf

*lested wittin 12 hours after botiling, in a condition mamtained at 4°C.,
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Table 2. Methods and composition of media for analyzing £ aeruginosa in water

Methods Composition of media

Asparagine-Acetamide (A-A)  Asparagine broth

DL -asparagine 3.0 g, Dipotassium hydrogen phosphate 1.0

Acetanmide Broth

g, Magnesium sulfate heptahydrate 0.5 g, Water 1/

Acetamide 10 g, Sodium chloride 5 g, Dipotassium hydrogen phosphate 1.39 g, Potassium dihydrogen phos-
phate ¢ 73 g, Magnesium sulfate heptahydiate 0 5 g, Phenol red 0.012 g, Water 17

m-PAC - Milk agar {mPAC) Modified mPA(mPAC) agar

> g,

L-lysine HC1 5 g, Sodium chloride 5 g, Yeasl extract 2 g, Xvlose 1 25 g, Sucrose 1.25 g, Laclose 1.25 g, Phenal
1ed 0 0 g. Ferric ammeonium citrate 0.8 g, Oxoid agar(no 4) 12 g, Magnesium sulfate 1.5 g, Sodium thiosul-
fate 5 g, Kanamycin 8 mg, Nalidixic acid 37 mg, Water 1/

Milk agar(Brown and Scoftoster Moadification)

Mixture A: Instant nonfat milk 100 g, Water 8.5/

Mixture B: Nutnent bioth 12,5 g, Sedium chlonde 2.5

Drrake’s 10-Milk agar with

cetrimide (THO-M) DL-asparagine 2 g, L-proling [

g Agar 15.0 g, Water 9.5/

Drakes medunon 10 (Asparagine broth vith ethanol)
g. Dinotassium hydrogen phosphate 1 g. Magnestum sulfale heplahydrate 0 3

g, Potassium sulfate 10 g, Fihanol 25 m/, Waler 1/

Mifl agar with cetrmnde

Skim milk powder 100g, Water 0.75 /

Cetrimide 0.3 g, Agar 15 g, Yeast extract broth{Yeast extract 0.75 g, Peptone 2 5 g. Sodum chlonde 1,25 g,

waler .25 /)

Drake’s 19-Milk agar with
cetrimide ([ 9-M)

Drake’ meditm 19

Milk agar with cetrimude
(same as mentioned above)

Peptone 20 g, Ethanol 23 mf, Potassium sulfate 10 g, Magnesium chlonde 1.4 g, Cettimide (.5 g, Water | /
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Fig. 1, Percent noncompliance characteristics of each bacteriological parameter® in sowrce water (a) and botled water (b) (*HPC(22°C)=
heteratrophic plate count grown at 22°C on R2A media; HPC(37°C)= heterotrophic plate count grown at 37°C on plale count agar media:

SSA=sulfite-teducing spore forming anaerobe)



Fol. 36, No. 3

Relative Ratio
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Fig. 2, Comparison ol detection methods by relative recoveries of

natural P geruginosa isolates cocktal (S1, 82, $3=cach sct of

experiment performed independently).
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Table 3. Tesl of specificity on P aeriginosa agamst 1elated species
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Fig. 3. The comparison of detection levels by two methods in the
natural river samples.
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Culture media

Tosted Strams Asparagme Acetamide Drake's10 Drake’s12 Mlk wicetrimide
P aeruginosa, an botlled water 1solate {+) pig.* (+) ) {+) (+)
P aeruginosa ATCC 10145 {(+) pig. {) () ) +)
P aerugimosa ATCC 27833 (1) pig. {-+) (+) () +
P oeruypmosa ATCC 29336 (=) oy =) ‘ (+) (+)
P fluorescens ATCC 948 =) =) =) (=) -
P fluorescens ATCC 17397 =) =) =) =) &)
P putrda ATCC 17433 (+) pia. () =) -} =)
P, putida ATCC 12633 ) ) - (=) )

*pig.=typical pigment of P aerugirosa in asparagine media
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Table 4. Sensitivity test : thc minimmun cell levels to be shown as positive reaction

Kor.

S Micrabiol

P aeruginosa (an bottled water 1solate) Inoculation level” 67000 6700 670 67 67 0 a7
agparagine ) = () () i ==
Drake’s [0 ey {Hi-) (=) =)= =) =)=)
Drake’s 19 ) ) () {+) (+} {-)

P aeruginosa ATCC 10145 Inoculation level” 27000 2700 270 27 2.7 0.27
asparagine ()(H) (7)) () () () )
Drake’s 10 ) (D) () () (== (=)=)
Drake’s 19 () () () {t) - )

P geruginosq ATCC 27853 Inoculation level” 14000 1400 140 14 1.4 014
asparagine () Ch) () )+ () ()
Drake’s 10 ) i+ (H)+) =) =)-) {(-H)
Drake’s 19 () () ) ) ) )

P putida ATCC 17433 Tnoculation level® 50000 5000 500 5 0.5 50
asparagine (1)) (i) {+)+) (tH+) (-)-) =)=

“(anut:cfu/md}, on Trypticase sov agar

Table 5. Biochemical characteristics of P aeruginosa and related species

Test stram Casein hydralysis  Fluorescence Pyocyanin pigment (Miﬂfiagir WG:;EE]] de) 420?T§];[))‘Wh

P aeruginosa {an bottled - + — -+ +

water isolate)

P aeruginosa ATCC 10145 + - =+ -+ +

P qeruginosa ATCC 27853 + + + + +

P, aeruginosa ATCC 29336 - - — + +

P fluorescens ATCC 948 NG* NG NG NG NG

P fluorescens ATCC 17397 NG NG NG NG NG

P putida ATCC 17433 NG NG NG NG NG

P, putida ATCC 12633 NG NG NG NG NG

*NG: No Growth
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ABSTRACT : Improving Detection Method of Pseudomonas aeruginosa, an Important Index Organism
of Boitled Water Quality

Hyen-Mi Chung® and Dong-Bean Kim{Water microbiology Division, Water Research
Department, National Institute of Environmental Research. Incheon 404-170, Korea)

Since the official allowance of bottled waler al Korean domestic market in 1995, Pseudomonas aeruginosa
las been detected from 2.3% and 1.2% of source and products of bottled water sample tested, respectively,
according to the nation-wide dala from May 1995 to December 1996. Therefore, P aeruginosa was the second
most important parameter, nexi lo coliforms, among the bacleriological paramelers regulaled {or hotled
water. The official standard method initially adopted the Japanese official method and Standard Methods of
the US, which is using asparagin-acetamide media(A-A method), However, the method showed low specificity
regardless of the high sensitivity. The 42°C growth test was the best biochemical feature differentiating the 7
aeruginosa from P aeruginosa-like species such as P puiida and B fluorescens among the other char-
aclerislics such as fluorescence pigment, pyocyanin, casein hydrolysis, etc. Therefore, addition of the 42°C
growth lest in advance of the biochemical identitication test, when samnple 15 positive by A-A. method, should
strengthen the specificity with mminum addition of testing load.



