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Abstract

Bacteriophage f2 were treated with ozone at various concentrations for 20 minutes. The inact-
ivation kinetics of f2 phage were examined during ozonation. In order to study the mode of
action of ozone on the phage {2, absorption of the phage to the host pili was meassured by
utilyzing radioactivity of tritium incorporated into the phage RNA. Sucrose density gradient
analysis and electron microscopy were also used to prove the mechanism of ozone inactivation
of the phage. Strucural proteins of the phage were broken by ozonation into many protein subu-
nits. The extent of phage breakage was proportional to ozone concentration and reaction time.
Percent decrease of the phage absorption to the host pili was coincident with the rate of ozone
inactivation of the phage. Ozone inactivation of bacteriophage f2 was shown to be caused by the

breakage of the structural protein and blockage of the phage absorption to the host pili.
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Table 1. Ozone inactivation kinetics of bacteriophage {2 at various ozone concentration

Surviving bacteriophage(PEU/m!) after ozonation for (seconds)

Ozone Solution

30 40 50 60 120 300 600 1, 200

20

temperature(C)

pH

ozone(ing/!{)

8. 4X10°
7.3X10°
9.5%10%
1.6x10?
9.7x10!
4.6xX10

9.0%x10?
1.3x10°
2.1Xx10?

1.8%10°
5.1X10%
8.3x10*

1. 9% 10°
6.4X10?
1.0X10?
1.0X10°

2.2X10°
3.8x 10
1. 3102
1.0X10°
4.8X10"
1.0x10!

4.2%10°
6.9X10?
1.1X10?
4.3x10
6.3x10!
4.0X10°

3.6X10°

3.4X10°

2.4%X108
1.5X10°
4.7X108
5.9%108
2.0X108
1.5X 108

25
27

7.0

0.05
0.16
0.21
0.34
0.55
0.65

1.3x10*
1.3x10°

6.9
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23
24

7.0
7.0

6.9

4.4%10! 0

1.5x10

4.3X10°
8.2x10!

0
2.0X10°

1.2x10!
4.6X10"

26
25

0

7.0

a, Not determined
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Table 2. Specific and non-specific absorption of bacteriophage f2.

Ozonation at 0.05mg/!

Ozonation at (.55mg/!

Reaction
Radioactivity in CPM % decrease Radioactivity in CPM % decrease
time(sec) - of specific of specific
Non-specific Specific absorption Non-specific Specific absorption
absorption absorption absorption absorption
Control 192 2425 0 192 2425 0
10 195 1582 34.76 183 674 72.02
30 243 1409 41.89 158 404 83.34
60 187 1178 51.42 146 294 87.88
120 219 1236 49.03 117 254 89.53
300 233 967 60.12 112 173 92.91
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Fig. 1. Sucrose density gradient analysis of control bacteriophage f2 (A) and phages ozonated
at 0.05mg/! for 20 seconds (B) and. at 0.55mg/l for 60 seconds (C). Three separate 5

to 209 sucrose gradients were used to centrifuge at 110, 000X g for 4 hours and measured

for UV absorbance at 254nm contrinuously from the top. Control {2 phage showed a peak

on the bottom side. Ozonated phages showed two peaks which were moved up.
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FIGURE LEGENDS

Fig. 2. Electron Micrographs of bacteriophage f2 negatively stained with 295 uranyl acetate. Control
phage 2 (A) were icosahedral shaped and filled with RNA. A few of them were broken

into large pieces. The phage f2 treated with 0.05mg/! ozone for 20 seconds (B) showed

breakage of the particle. Some of them were still intact in shape and filled with RNA. The

phage ozonated at {.55mg/! for 60 seconds (C) were broken down into many protein

subunits. The bar represents 0.2um.

Fig. 3. Electron micrographs of the negative stained control phage f2 (A) and phages ozonated at

0.05mg/! for 30 seconds(B) and at 0.55mg/! for 120 seconds(C), showing specific absorption
to the pili of the host E. coli K-13. Almost all of the control phage f2 were absorbed to the

host pili. In the ozonated phages, only the intact phage particles reduced in number were

absorbed to the host pili. The bar represents 0.2um.









