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ozoNE EFFECTS ON SPEC|FtC BACTER|A, VTRUSES AND MOLDS

Bacterial are microscopically small, single-cell creatures having a primitive structure. The bacteria body

is sealed by a relatively solid-cell membrane. Ozone interferes with the metabolism of bacterium- cells,

most likely through inhibiting and blocking the operation of the enzymatic control system. A sufficient

amount of ozone breaks through the cell membrane, and this leads to the destruction of the bacteria.

Viruses are small, independent particles, built of crystals and macromolecules. Unlike bacteria, they
multiply only within the host cell. They transform protein of the host cell into proteins of their own.
Ozone destroys viruses by diffusing through the protein coat into the nucleic acid core, resulting in
damage of the viral RNA. At higher concentrations, ozone destroys the capsid, or exterior protein shell

by oxidation so DNA (deoxyribonucleic acid) or RNA (ribonucleic acid) structures of the microorganism
are affected.

I-mgll = L PPM

PATHOGEN DOSAGE

Aspergillus Niger (Black Mount) Destroved bv 1.5 to 2 me/l
Bacillus Bacteria Destroved bv 0.2 m/l within 30 seconds
Bacillus Anthracis (causes anthrax in sheep, cattle and pigs.

Also a human pathogen)
Ozone susceptible

Bacillus cereus 99% destruction after 5 min. at 0.12 mg/l in
water

B. cereus (spores) 99% destruction after 5 min. at 2.3 mg/l in
water

Bacillus subilis 90% reduction at 0.1-0-PPM for 33 minutes
Bacteriophage 12 99.99% destruction at 0.41 mg/l for 10

seconds in water
Bolrvtis cinera 3.8 me/l for 2 minutes
c. difficile 99.999o/o destruction at 0.5 mg/l for 2

minutes in water
Candida Bacteria Ozone susceptible
Clavibacter michiga nense 99.99% destruction at 1.1me/l for 5 minutes
Cladosporium 90% reduction at 0.10-PPM for L2.L minutes



Clostridium Bacteria Ozone susceptible

Clostridium Botulinum Spores. lts toxin paralyses the
central nerve system, being a poison multiplying in food
and meals.

0.4 to 0.5 mg/lthreshold value

Coxsackie Virus A9 95% destruction at 0.035 mg/l for 10

seconds in water
Coxsackie Virus 85 99.99% destruction at 0.4 mg/l for 2.5

minutes in sludse effluent
Diphtheria Pathogen Destroyed by 1".5 to 2 mg/l
Eberth Bacillus (Typhus abdomanalis). Spreads typically by

aqueous infection and causes typhoid.
Destroyed by 1.5 Io 2 mg/l

Echo Virus 29. The virus most sensitive to ozone. After a contact time of 1 minute at 1 mg/l of
ozone,99.999% killed.

Enteric virus 95% destruction at AJ mg/l for 29 minutes in
raw wastewater

Escherichia Coli Bacteria (from feces) Destroyed by 0.2 mg/l within 30 seconds in

air
E-coli (in clean water) 99.99% destruction at 0.25 mg/lfor 1.6

minutes
E-coli (in wastewater) 99.99% destruction at 2.2 mg/l for 1,9

minutes
Encepha lomycoa rditis Virus Destroyed to zero level in less than 30

seconds with 0.1 to 0.8 me/l
Enda moebic Cvsts Bacteria Ozone susceptible

Enterovirus Virus Destroyed to zero level in less than 30

seconds with 0.1to 0.8 mg/l
Fusarium oxvsporum f.sp. lvcopersici 1..1me/l for 10 minutes
Fusarium oxysporum f.sp. melonogea 9939% destruction at 1.1 mg/l for 20

minutes
GDVllVirus Destroyed to zero level in less than 30

seconds with 0.1to 0.8 me/l
Hepatitis A virus 99.5% reduction at 0.25 mg/l for 2 seconds

in a phosphate buffer
Herpes virus Destroyed to zero level in less than 30

seconds with 0.1to 0.8 msll
Influenza virus 0.4 to 0.5 mell threshold value

Klebs Loffler Bacillus Destroved bv 1.5 to 2 me/l
Legionella pneumophila 99.99% destruction at 0.32 mg/lfor 20

minutes in distilled water
Luminescent Basidiomycetes (species having no melanin
piement)

Destroyed in 10 minutes at 100 PPM

Mucor piriformis 3.8 mg/l for 2 minutes
Mvcobacterium avium 99.9% with a CT value of 0.17 in water
Mycobacteriu m foruitum 90% destruction at 0.25 mg/l for 1".6 minutes

in water
Penicillium Bacteria Ozone susceptible
Phytophthora pa rasitica 3.8 mellfor 2 minutes



Poliomyelitis Virus 99.99% killwith 0.3 to 0.4 mg/l in 3-4
minutes

Poliovirus type 1 995% destruction at 0.25 mg/lfor 1.6

minutes in water
Proteus Bacteria Very susceptible

Pseudomonas Bacteria Very susceptible

Rhabdovirus virus Destroyed to zero level in less than 30

seconds with 0.1 to 0.8 mg/l
Salmonella Bacteria Verv susceptible

Salmonella typhimurium 99.99% destruction at 0.25 mg/lfor 1.67

minutes in water
Schistosoma Bacteria Very susceptible

Staph epidermidis 90% reduction at 0.L ppm for 1.7 minutes

Staphvlococci Destroyed by 1.5 to 2.0 me/l
Stomatitis Virus Destroyed to zero level in less than 30

seconds with 0.1to 0.8 me/l
Streptococcus Bacteria Destroyed by 0.2 mellwithin 30 seconds

Verticillium dahliae 99.99% destruction at 1.1 mg/l for 20

minutes
Vesicular Virus Destroyed to zero levels in less than 30

seconds with 0.1to 0.8 mg/l
Vibrio Cholera Bacteria Very Susceptible
Vicia Faba progeny Ozone causes chromosome aberration and

its effect is twice that observed by the action
of X-rays.

The effect of ozone below a certain critical concentration value is small or zero. Above this level all

pathogens are eventually destroyed. This effect is called all -or-none response and this critical level the
"threshold value".

"Hour Ozone Destroys Bacteria Cells"

The Bacterial cell wall is vital to the bacteria because it ensures the organism can maintain its shape.

As ozone molecules make contact with the cell wall, a reaction called an oxidative burst occurs which
literally reates a tiny hole in the cell wall.

A newly created hole in the cell wall has injured the bacterium.

The bacterium begins to lose its shape while ozone molecules continue creating holes in the cell wall.

After thousands of ozone collisions over only a few seconds, the bacterial wall can no longer maintain its

shape and the cell dies.

As a comparison based on99.99% of bacterial concentration being killed and time taken, ozone is:

o 25 times that of HOCI (Hypochlorous Acid)

. 2,500 times that of OCI (Hypochlorite)

. 5,000 times that of NHzCI (Chloramine)



Furthermore, ozone is at least ten times stronger than chlorine as a disinfectant. Chlorine reacts with
meat forming highly toxic and carcinogenic compounds called THMs or tri-halomethanes- rendering

meats lesser quality products. THMs were also implicated as carcinogens related to kidney, bladder, and

colon cancers. Chlorine also results in the production of chloroform, carbon tetrachloride, and

chloromethane besides THMs. On the other hand, ozone does not leave any trace of residual product

after its oxidative reaction.


