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The Studies on the Removal of Harmful Microorganisms in Water by
Using Antimicrobial Copper
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Basic Science Research Institute, Pukyong National University
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Abstract Air and soil are being contaminated by the environmental pollution as a result of climate change and
urbanization, resulting in water pollution reaching serious levels. In this studies, we investigated the use of
antimicrobial copper for the removal of biological pollutants from water system. Specifically, we tested its effects
against E. coli, B. subtilis, S. aureus, K. pneumoniae and P. aeruginosa. Made a sphere shape having a diameter of
2cm using a strip-shaped copper wire of 0.5g, 1g and 2g. And then, to confirm the antimicrobial activities, each
copper ball was equipped in the broth which inoculated each pathogens. The results showed that bacterial growth of
the five test bacteria was inhibited by more than 99% after reaction with a 0.5 g copper ball for at least 20 minutes.
Based on the these results, if perform the further experiment such cytotoxicity, it is expected that will be enough to
be used as a filter for water quality purification. The developed technique is expected to be widely applied in various

industries
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Fig. 1. Reaction buffer equip with copper ball

2.1 32| & (Copper ball)2| H|=t

geo] 2lA 0.5g, 1g, 2g
=2 Z47F A2

al

7

_
N

EE}
|
<!

& H

=

T
=

o

o
=D
ol =
o] EA
?j_]

H [9], vlo]la23to|H

T
ST
=

=]

-3

o
=9 &

A

[

=
yu

2 Asprleol ol &
=

ERERE

=i
=

=

)

=528
ol whk A Qs

-

2=
=

=

=

84 279} 7]

s

0]

i

o
w

2A [7190 @ anjAke] =87t

A7

B A
SERY
&

°

ah= Q=AY [6], A=A Fo] o]8H]

S

L]

Qi ofe
(Environmental Protection Agency)®ll

B
i v

8l

7] $lsel 5%

=4

B

KR
=

3}

03
it

A

pneumoniae,

NB (Nutrient broth) HJ%]
37C, 150rpm F71o0A 242 7F

Klebsiella

o]

=
FE nutrient brotho] 6.4 x 10°

aureus,

5
T

WAX UME  (Escherichia coli, Bacillus subtilis,

Pseudomonas aeruginosa)

Staphylococcus
o %

o,

o}

=

e Aoz

24 odom, QIztolu FEAA FafshA e 2eolut

T2

2 60% ol T

o A3k o] Fp=olr} [11]. o]

ol& (Ag), T4 ol (sn*h), g o]

H, 72l A7 A

O]
o

e Telst T
1O \?_:‘1‘—‘

1

%
o7 dH

27}9)

@
0

o] FF wWYAL 64 x 10° CFU/mlo] =

CFU/ml°] 5%

H
385

<o Hlsf 7

9

= L
i=]

A7y gl T

=4

[}

I3} 75
!

2

A7), A7k,
so) ge). 1% )

L

L

18

(e}



A 71E8 8] =2 A Al9d A9E, 2018

HHS-oll 20mLol HF FE 1~5 x 10° CFU/Mmlo| &
43}o] 50mL conical tubeoﬂ AFsAh =2
o] HlaE gk Zzhe] WA nAERt
o, AT Azte] W vAEY T
AR Uo] 1R X|ske] ] el mhE
A3ttt (Figure 2). 27} €4 29
7C, 150rpmol| A wjFstsirt. aht e
T 27], W T 308, 1AL 2417 2
of Rk& ¥ AES AFerdom, whe
°2 3]X3}o] NA (Nutrient Agar)ol] =2
TCollA 24713 i - AAFE ATtk Fra
30~300 colony®= AAste] AlFstfion mE
33 WHEAY Sk

JFU
l‘N
X

1

ot
of
i)
_11)1'

[ o

Lo

]

ox -{U_?L
2

=
PN

4

A r{‘_\; o oo M ogo o K1 b
— [0
o )
DL
rf wx o g
oX
ol
ol

1> o —{01' R (T

o do
o rlr 3

1~5 x 105 CFU/ml inoculation

)=

37T, 150 rpm incubation

’athogens

Fig. 2. Experimental diagram
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Fig. 3. E. coli growth inhibition by reaction time.
A; Bacterial growth (Control), B; Equip
with 0.5g copper ball, C; Equip with 1g
copper ball, D; Equip with 2g copper ball.

Fig. 4. B. subtilis growth inhibition by reaction
time. A; Bacterial growth (Control), B;
Equip with 0.5g copper ball, C; Equip with
1g copper ball, D; Equip with 2g copper
ball.

Fig. 5. S. aureus growth inhibition by reaction
time. A; Bacterial growth (Control), B;
Equip with 0.5g copper ball, C; Equip
with 1g copper ball, D; Equip with 2g
copper ball.
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Table 1. Antimicrobial activities by reaction time
Colony count (CFU/ml)
Reaction time (hr) Initial 0.5 1 2 24
E. coli control strain 26x10° 74x10° 55x10° 72310 29x10°
c . 0.5g - 0 0 0 0
opper reaction
ot 1.0g - 0 0 0 0
2.0g - 0 0 0 0
B. subtilis control strain 18x10° 23x10° 54x10° 72x10 174x10"
c ) 0.5g - 0 0 0 0
opper reaction
D ot 1.0g - 0 0 0 0
2.0g - 0 0 0 0
S. aureus control strain 26x10° 35x10° 78x10° 20x10 116x10*
“ ) 0.5g - 0 0 0 0
opper reaction _
joion 1.0g 0 0 0 0
2.0g - 0 0 0 0

A G149 35 o ¢
aeruginosa)s F7F= A4 }01 0.5g 78 & (copper
ball)o] ¥3t¥ Distilled watero] HE3dke] AJzhEZ uj
et A= o2 2T} (Table 2). 108 W3- A B,
subtilis?} S. aureus®] W2} T2 & Hbek AE
aol A B 29 o] FASIAAN, P aeruginosa®)
ARwoME ol S wE s Gt
(Figure 6, 7, 8). 5% i ¥, P. aeruginosa®|* 717
rZrell 99.9% olie] &arES YEeRNSITE (Figure
9). 20 ¥k Aol X K. pneumoniae?] Aol A&
ol T 2 AL FAEA L, 580 o F, P
aeruginosa U202 71 @Al 99.9%9] o] o] &
ES YR (Figure 10). E. coli, B. subtilis, S.
aureus®| WSt FE-2 99% o]/Fo = eI

Fig. 6. Minimal reaction time of E. coli with
minimum copper content. A; Bacterial
growth after 10 minute reaction, B; Equip
with 0.5g copper ball, C; Bacterial growth
after 20 minute reaction, D; Equip with
0.5g copper ball.
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Table 2. Minimal reaction time (min) at minimum

copper content (0.5g).

Colony count (CFU/ml)

Reaction time (min) 10 20
Control 130x10° 15710
E. coli 5 .
Cu reaction 38x10 16x10
Control 57x10° 90x10°
B. subtilis .
Cu reaction TNTC 14x10
Control 34x10* 43x10*
S. aureus .
Cu reaction TNTC 156x10
Control 108x10° 164x10°
P. aeruginosa
Cu reaction 0 0
Control 60%10° 32x10
K. pneumoniae .
Cu reaction 22x10 0

Fig. 7. Minimal reaction time of B. subtilis with
minimum copper content A; Bacterial
growth after 10 minute reaction, B; Equip
with 0.5g copper ball, C; Bacterial growth
after 20 minute reaction, D; Equip with
0.5g copper ball.
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