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Effect of Ozone and Anion Treatment for Livestock Drinking Water
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Summary

This research was carried out to investigate the effects of ozone and anion treatments in
improving the quality of the drinking water for livestock. The drinking water was treated with an
ozone concentration of 0.658 ~ 0.722 g/h and with anion of 3.27 ~ 6.17 x 1,000,000 pieces/sec. With
the ozone and anion treatments, the pH was significantly increased from a range of pH 6.38 ~ 7.14
to a range of pH 7.5 ~ 7.8(P <0.05). Also, with the ozone and anion treatments, the dissolved
oxygen (DO) concentration in the drinking water was increased from a range of 2.0 ~ 3.5 mg/f to
5.5 ~ 6.1 mg/4(P <0.05); the DO decreased in the control. The dissolved ozone was not increased in
the beginning of the experiment, but was increased by 0.48~0.56 mg/L after 48 h of the ozone and
anion treatment. The colony numbers of Staphylococcus aureus, Salmonella enteritis, and Escherichia
coli disappeared after one hour of ozone and anion treatment.
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Fig. 1. Ozone and anion generators used in
the experiment.
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Table 1. Changes in the pH of the livestock gto] 1xt2 FUAYEC] AAHT ol A
drinking water as a result of ozone H FUAAB UA 9F3T Mde¥o wg
and anion treatments. dto] 3% EE HF A4ES U=t W3
ltem Conrol %M ANON & B3} 47128 gAI AYwEL @
Al pHzk ool 71F3} wgstrie] A #
Escherichia. coli 8=, om A4E 4I7e FaE A
Before treatment 7.14 £ 0.0 7.14+0.0°
) A AANLL .1} 2 A %
L h 726£01° 780 £ 0.1° SAZA Agubge] SukAz gt A
2h 720+0.1° 7.84%0.0° RERTE v Holn o A& Trﬂ
3h 7.08+0.1° 7.67%0.1° 7 wrg-3lny® ojm wase OHz|7} pHE
6h 7.05£0.1° 7.55:0.1° o= &g = Ao Az
24 h 6.88 +0.0° 6.81+0.1°
48 h 6.57+03" 3.75%0.0°
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Salmorella enteritis
Before treatment 638 +00° 63800

1h 709+01° 7.51+02° ) )
2h 714£01° 752:0.1° LE - Fole ANIHAAFTY ME SEF9
3h 7.08+0.1° 747:+0.1° LEZNFL Table 204 B ulel o] o
6h 7.06 + 0.1: 744 +02° Z79 A$ AlF A4A] Mol 2.0 ~ 3.5mg/e ©]
24 h 6.88 £0.0° 727:0.1°
T 24X17F o]AF ATA] 0.6 ~ 2.0mg/Lo 8 Lt
48 h 6.53+03" 3.80:03° AL 1 B2k ¢/
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Staphylococcus aureus
Before treatment 639+ 0.0° 63920.0°

1h 70202 7.50 +0.2° INZ F5E 55 ~60mgloes wjs 4o

2h 7.07£0.1° 743 04" 3 AAEA 244 FEE FA5A F9F

3h 702+ 0.1: 760 +0.2° 9l o7t UATHP <0.05). o9k Bo] Q= .
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columns differ significantly(P < 0.05). SH| 2 o3t 44 1849 OHZE AASH
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Table 2. Changes in the dissolved oxygen
(DO) concentration(mg/g) in the
livestock drinking water as a result
of ozone and anion treatments

Item Control Ozone - anion
treatment
Escherichia coli
Before treatment 3.5+0.0° 35x00°
1h 33:01° 60zx0.1°
2 h 33+02° 58+:01°
3h 34+01° 59zx01°
6 h 34:01° 60x0.1°
24 h 06+02° 58+01°
48 h 06+02° 61x0.1°
Salmonella enteritis
Before treatment 35+0.0° 35z:00°
1h 35+01° 57x0.1°
2h 33+£01° 57%0.1°
3h 31£01° 56+0.1°
6h 30+£01°  56+0.1°
24 h 1.1£03> 55:0.1°
48 h 07+0.1° 55%0.1°
Staphylococcus aureus
Before treatment 20+£0.0° 2000
1h 21+01° 55:0.1°
2h 19+00° 57+0.1°
3h 21+00° 58zx0.1°
6 h 1.8+0.1° 55:05°
24 h 20£01° 61+0.1°
48 h 06+02° 60=0.1°

Values(mean + SE) with different superscripts within
columns differ significantly(P < 0.05).
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Table 3. Changes in the dissolved ozone
concentration(mg/£) in the livestock
drinking water as a resuit of ozone
and anion treatments

Ozone - anion

Item Control
treatment
Escherichia coli
Before treatment 00+00 0.0 00
1h 0000 0.0 £0.0
2h 00£00 0.02+00
3h 00+£00 0.02£00
6 h 0000 0.04+0.1
24 h 00+00 0.13+0.04
48 h 00+£00 0.56+0.04

Salmonella enteritis

Before treatment 0000 0.0 00

1h 00+£00 00 00
2h 00£00 00 00
3h 00+0.0 0.0 £00
6 h 00+00 0.0 £00
24 h 00+00 03710.14
48 h 0.0+00 0.48 £0.03

Staphylococcus aureus

Before treatment 00+£00 00 00

1h 00+00 0.0 00
2h 00+£00 00 %00
3h 00+00 00 +0.0
6 h 0000 0.0 00
24 h 0000 0.25+£0.03
48 h 00+00 050+0.14
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Table 4. Bactericidal effects of the ozons
and anion treatment after bacterial
innoculation in  the livestock
drinking water(CFU/m&e)

Ozone - anion

Item Control treatment
Escherichiq coli
Before treatment 20x10°0  20x10°
1h 1.8 x 10° 0
2h 20 x 10° 0
3h 1.5 x 10° 0
6h 9.0 x 10° 0
24 h Uncountable 0
48 h Uncountable 0
Salmorella enteritis
Before treatrnent 29x10°  2.1x10*
1h 1.6 x 10 0
2h 1.3 x 10 0
3h 1.8 x 10° 0
6h 1.8 x 10° 0
24 h 27 % 10° 0
48 h 1.0 x 10° 0
Staphylococcus aureus
Before treatment 95x10° 103 x10°
1h 99 x 10° 0
2h 9.5 x 10° 0
3h 74 x 10° 0
6h 112 x 10° 0
24 h 4.5 x 10°* 0
48 h 42 x 10° 0
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