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Abstract

Owing to the modification of testing methods of disinfectants or antiseptics, variations of bacteria
according to characteristics of regions and resistance changes of bacteria, it is necessary that the
bactericidal activities of disinfectants or antiscptics should be reevaluated nowadays.

This study was carried out to reevaluate in the vitro bactericidal activity of Chlorhexidine gluco-
nate solution.

The results of experiment were summarized as follows.

1. For Chlorhexidine gluconate solution, minimal inhibitory concentrations of total bacteria taken
from sewage water and Legionella bozemanii were 2.0 x 10'3%, 1.0 x 1072, respectively and were
comparatively high. Minimal inhibitory concentration of Shigella flexneri was 1.6 x 10‘4%, and
was comparatively low.

2. For total bacteria taken from sewage water, it was killed within 15 minute in 0.1% Chlorhexidine
gluconate solution when number of cells was 1.6 x 107 /mi.

3. For 0.0125% Chlorhexidine gluconate solution, decimal reduction times of Ps. geruginosa, S.

" typhi, E. Coli were 45 sec, 25 sec, 18 sec repectively. For 1%, 0.125% Chlorhexidine gluconate
solution, decimal reduction times of Legionella bozemanii were 10 sec, 45 sec respectively,

4. There was significant difference in the bactericidal activity of Chlorhexidine gluconate solution
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according to temperature.

5. Phenol coefficient of Chlorhexidine gluconate solution as using Staph. aureus was 100 and
comparatively higher than that of other disinfectants.

6. In comparison with other disinfectants, Legionella bozemanii was killed within 5 minutes in 0.02%
KMnO, and 0.125% Chlorhexidine gluconate solution but was not killed within 3 minutes in 1%

O-cresol, 1% Phenol.
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Table 1. Minimal inhibitory concentration (MIC) and minimal bactericidal concentration

(MBC).

% Conc. of Chlorhexidine (W/V)

Strains of Organisms

MIC MBC
Total bacteria taken from sewagewate 20x 1073 20x1073
Escherichia coli ATCC 25922 25%x 1074 50x107*
Staphylococcus aureus ATCC 6538 25x107¢ 1.0x1073
Salmonella typhi ty 2 #3 Mass 25x107* 50x 1074
Shigella flexneri ATCC 9199 L6x1074 25x 1074
Pseudomonas aeruginosa ATCC 14207 25x107* Lox1073
Legionella Gormanii ATCC 33297 1.0x 1072 Lox 1072
Legionella Bozemanii ATCC 33217 1.0x 1072 Lox 1072
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Table 2. Bactericidal effect of concentration on total bacteria taken from sewage water by
varying concentration at constant time (15 minute)

Concentration of Chlorohexidine (%)

Test organism No. of cells Control
0.1 0.02 0.004 0.002 0.0004 0.0002
Total bacteria mean a) b)
taken from 1.6x107 0 64 15x10%° 13x10* L4x10® 21x10°
no. of cells

sewage water

a) All numbers indicate plate counts per mlL
b) indicates death of cell
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Table 3.

Bactericidal effect of 0.0125% Chlorhexidine on S. typhi, Ps.

aeruginosa, E. coli.

Test Organisms No. of cells Contro!

Exposure time (minutes)

05 1 15 2 2.5 3 5 10
Salmonell 2 a) b
neila mean No. 107 19> 105 26x10% 13x10% 10x10% 5010 0® 0 o
typhi of cells
Pseudomonas mean No
X ‘ L5 x 108 57x10% 41x10% 1.5%10% 45%10% 4.0x 103 x 10%
aeruginosa of cells 5 % | 572 104 4.1x10% 1.5x10% 45%10% 40>x10° 25x10% 0 0
Escherichi mean No.
encnia n 4.0x 108 24> 10% 3.0x10% 25%10% 5010 0 0 0o 0
coli of cells

a) All numbers indicate plate counts per ml.
h) indicates death of cell.
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Fig. 2. Survival fraction of Ps. aeruginosa, S. Fig. 3. Survival curves of Legionella bozemanii

tyhpi E. coli on 0.0125 % Chlorhexidine.
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Table 4. Bactericidal effect of 1%, 0.125% chlorhexidine on Legionella bozemunii.
Conc. of ) Exposure time (minutes)
L No. of cells  Control
Chlorohexidine 0.5 i L6 2 25 3 5 10
meun No. a) b)
1% of cells Lox 108 0 0 0 0 0 0 0 0
0.125 % mean No. Lox10% 18x10% 38x10* 60x10® Loxl10® o 0 00
of celis
a) All numbers indicate plate counts per ml
b) indicates death of cell
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Table 5. Effect of temperature on the bactericidal action of 0.02% Chlorhexidine S. typhi.

Test Temp. No. Control Exposure time with 0.02% chlorohexidine (minutes)
ontro
organism (°C)  of cells 0.5 1 15 2 25 3 5 "
mean No.
0 of cells 20x100 - 56x10% 38x10° 18X 10% 7.1x 10* 4.3x 10* 3.3x 10° 9.0 x 10?
Salmonella mean No. .
; of cells 20x10%29x10%51x10% 1.1x10* 20X 1¢® LOX10® 0 0 0
typhi
mean No. ] .
37 ofcells 20x10°Loxi0® o 0 0 0 0 0 0

a) All numbers indicate plate counts per ml
b) indicates death of cell

Table 6. Decimal reduction values of S. typhi, E. Coli on 0.02% Chlorhexidine at various

temperatures.
e —
Conc. of Chlorhexidine Test organisms Temp. ( °C) T,ao (seconds)

Salmonella typhi 1: 1;2

ty 2 #3 Mass 37 10

0.02% 0 107
Escherichia coli 15 25

ATCC 25922 37 10

a values indicate time taken 90% death of cells
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B= cobE HERC M LEY e Aen Fig. 4. Survival curves of S. typhi on 0.02%
v EF b, Chlorhexidine at various temperature.
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Table 7.

Phenal coefficient Staph. aureus, 48 hr’s broth culture at 37°C.

(+growth/—inhibition)

Disinfectants

Dilutions

Exposure time of suspension to disinfectants (minutes)

5

10

15

Phenol

1-50
1-60
1-70
1-80
1-90
1-100
1-110
1-120
1-130
Control

i

o+ o+ o+ A+ 4

4+ 4

Chlorhexidine

1-5% 108
1-8x%10°
1-1x10*
1-1.5x10*
1-2x10%
1-2.5x 104
1-3% 104
1-3.5% 104
1-4x 10*
Control

!

o+ + A+ T

1

i

o+ 4+ F ot

+ 4+ + 4+ 4+

Phenol coefficient

8000 _
=55 =100

Table 8. Phenol coefficients in various disinfectants.
Disinfectants Method Values obtained with following test organisms

Staph. aureus S. typhi

Chloramine Rideal Walker 133 100

Lysol F.D.A. (Reddish) 3.2

n-Propyl phenol Rideal Walker 16.5 216

n-Butyl phenol Rideal Walker 50 68

n-Amyl Phenol Rideal Walker 139 177

Tinet. of lodine USP Reddish (Mod.) 38

Formalin Rideal Walker 0.3 0.7

Mercurochrome Reddish (Mod.) 17

n-Hexyl phenol Rideal Walker 375 500

Chlorhexidine Reddish (Mod.) 100
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Table 9. Comparative bactericidal effect of various disintectants on Legionella bozemanii.

(—growth/ +death)

Exposure time with disinfectants in minutes

Disinfectants
0.5 1 3 5 10 control
Sodium hypochrite 1 % + - - B M
Boric acid 1 % + + - - *
0.- cresol 1 % + + + - *
Povidine lodide | % + - - - +
Phenol 1 % + + + - N *
KMnO 0.02 % + + + +
Ethanol 70 % - - h - +
Chlorhexidine 0125 % + + + - ) +
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