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This work designed to monitor the hygienic quality of drinking water supply in a small commercial
poultry farm and to assess the efficiency of different new disinfectant compounds against some path-
ogenic bacterial isolates. A total of 60 water samples was collected from both the main source and
drinkers for physico-chemical and bacteriological examination. The sensitivity pattern of 40 strains of
bacterial isolates to commonly used disinfectants in poultry facilities for water supply treatment was
evaluated using the broth macro-dilution method. Results, the mean values of both alkalinity and total
hardness were found in the highest rate of 183.0+17.6 and 345.6+7.6 mg/l compared to their values in
the main water source. Furthermore, the mean value of ammonia in drinkers besides nitrite, and phos-
phate discovered at the highest level compared to the main water supply (1.36+0.31, 3.4+0.46,
26.3+0.78 mg/|, respectively). Both E. coli and Shigella spp. in drinkers were detected at the highest
isolation rate (22.6%). Salmonella kentucky (S. kentucky: 020, 8 H I) isolates were found at the highest
rate of 57.1%. Whilst the pathogenic E. coli serotyping Poly3 (O157) recorded at 66.67%, followed by E.
coli 0114 33.33%. Biocidal efficiency of Klorsept 25 disinfectant against investigated pathogenic bac-
terial isolates was 100% at a concentration of 2.0 mg/I after 180 min of exposure. Whilst the efficiency
of calcium hypochlorite Ca (Ocl), against E. coli and S. kentucky was 100% at a concentration of 0.5
mg/l and exposure time 120 min. The susceptibility of all bacterial isolates to HyO, disinfectant at a
concentration of 5.0 % was 100% within 60 min contact time. In conclusion, the investigation of hygienic
quality of water supply should be occurred periodically to ensure the safety of water source for poultry
chick's health. The sensitivity of the studied pathogenic bacterial isolates is 100% to Klorsept 25 disin-
fectant at a concentration of 2.0 mg/|, calcium hypochlorite (Ca (Ocl),) at 0.5 mg/l, and H>O, at 5.0 %
at exposure time does not exceed 180 min.

Introduction
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that exposer of broiler chicks to water contaminated with E.
coli (500 CFU/ml) led to a lowering of body weight at 4-6

Water is an important and vital nutrient for all birds. Im-
proving drinking water quality can help in maintaining the
poultry health. Factors such as physio-chemicals, heavy met-
als, and microbial load should be investigated to evaluate
water sources and ensure its level within an acceptable range
(Maharjan et al., 2017).

Drinking water should be of adequate physio-chemicals
properties and microbiological load. There are different factors
affecting drinking water quality in poultry farms that include
pH, total hardness, mineral content, and microbial load (Singh,
2019). High values of certain water physio-chemicals such as
pH, total dissolved solids, nitrite, and salinity affected feed in-
take and resulted in decreased body weight of broiler chicks
(Reutor, 2010). Moreover, bacterial load in water supplies has
a serious impact on broiler heath, Grizzle et al. (1997) recorded
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weeks of age. In addition, Van der Sluis (2002) clarified that
poor water quality led to low vaccines and medication effi-
ciency through the water line system.

Interestingly, drinking water has a role as a contributing
factor in the occurrence of foodborne diseases when using
contaminated water throughout the processing and produc-
tion of food (FAO/WHO, 2008; EFSA, 2013). Cleaning and dis-
infection process are essential for commercial poultry farms
and the efficiency of these operations affect greatly the quality
of the final poultry product (Ahmed, 2017). Reportedly, the
disinfection of drinking water supplies has an efficient role in
mitigating the microbial contaminants in water sources
(Sapers, 2001; Parish et al, 2003; Gil et al,, 2009; Goodburn
and Wallace, 2013).

The disinfection process of water supply is considered the
major step to ensure hygienic water quality and to protect
both bird health and welfare. Nowadays, there are several
methods should be applied to save clear water through the
disinfection of water source (Yang, 2016). In addition, disinfec-
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tion is the main part of an effective biosecurity program in
poultry operations that prevents the entry of disease agents
to facilities (Newell et al,, 2011).

In poultry flocks, several sanitizers and disinfectants are
available to use and applied at the farm level, but they had
drawbacks in its use (Watkins, 2007). Recently, the most com-
mon disinfectants have no effect on antimicrobial-resistant
bacteria so, there is a need to seek alternative water disinfec-
tants and/or sanitizers. Although chlorine is widely used in
water treatment, hydrogen peroxide has a strong bactericidal
effect on different micro-organisms in water supplies (Shuval
et al, 1995; Pedahzur et al.,, 2000; Liberti et al, 2003).

This study aimed to evaluate the hygienic quality of drink-
ing water source at the poultry farm level and to assess the
efficiency of different new disinfectant compounds against
some pathogenic bacterial isolates and also to seek about an-
timicrobial alternatives that can be used in the safety disinfec-
tion process of water supplies in the investigated farm.

Materials and methods

Study area and period

This study was carried out in a private poultry farm located
in Beni-Suef (coordinates 29° 04' N-31° 05' E) province, Egypt,
during the period from February to August 2019. The farm
contained 4000 chicks in two building units and kept in deep
litter system at the stocking rate 3-4m2/bird. Food and water
were provided ad libitum from manual feeders and drinkers
(n=40 each). The water supply is tap water in the investigated
farm. The hygienic measures inside the farm are fair.

Water sampling

A total of 60 water samples were collected from both the
main source (n= 20) and drinkers (n= 40). Samples collected
aseptically from the main water supply in sterilized glass bot-
tles (2 liters capacity) after flaming the tap outlet and allowing
the water to run for 5 min then all samples were stored in a
cool box and transported to the laboratory in the Faculty of
Veterinary Medicine, Beni-Suef University, for physico-chem-
ical and bacteriological examination as described by APHA
(2005).

Physico-chemical analysis and heavy metals estimation

Water physico-chemical parameters were measured using
Multiparameter Photometer (bench, HI83200, HANNA, Roma-
nia). The examined parameters included pH (HI93710-01,
Hanna® kits), ammonia (using Nessler method with reagent
kits HI93700-01), alkalinity (colorimetric method, using kits,
HI93755-01). Measurement of nitrite high range (NO»-N) and
nitrate (NO3-N) using the ferrous sulfate method (kits:
HI93708-01), and the cadmium reduction method (HI93728-
01 reagent kit), respectively. Meanwhile, the EDTA method was
used for measuring calcium hardness (HI93720-01), and mag-
nesium hardness (HI93719-01). Sulphate was determined by
Turbidity spectrophotometric method according to APHA
(1998). The Phosphate level was measured using Stannous

chloride method (APHA, 1992). On the other hand, the esti-
mation of heavy metals involved iron (HI93721-01), copper
(H193702-01), and zinc [(HI93731A-0) + (HI93731B-0)], while
arsenic (AS) was estimated by detection Kit (Hach Company,
USA).

Isolation and Identification of pathogenic bacteria from drinking
water

Water samples were examined for some bacterial
pathogens, which included E. coli, klebsiella spp., shigella spp.
and Salmonella spp. For isolation of E. coli and klebsiella spp.,
samples were enriched on Tryptic soya broth (Oxoid, Bas-
ingstoke, UK) at 37°C for 18-24 h, then loopful from each tube
showing turbidity was streaked onto MacConkey Lactose Agar
(Oxoid, Basingstoke, UK) plates. Colonies of lactose fermenting
pink, and smooth were further streaked onto Eosin Methylene
Blue (EMB: Oxoid, Basingstoke, UK) agar plates as the method
described by Brown (2005). In addition, for isolation of shigella
spp. and Salmonella spp., after pre- enrichment stage using
buffered peptone water, samples were enriched on Rappaport
and vassiliadis broth (Oxoid, Basingstoke, UK) and incubated
at 42°C for 24 h, then a loopful was streaked on xylose lysine
deoxycholate (XLD: Oxoid, Basingstoke, UK) then incubated at
37°C for 24-48 h, based on the morphological characters, the
suspected colonies were picked up for further identification.
Biochemical tests (HiMedia Rapid Biochemical Identification
Kit), were used for identification of bacteria, which included
indole production, methyl red, Voges-Proskauer and citrate
utilization, and urease test (Ewing, 1986; Ahmad et al., 2009).

Serological identification of pathogenic bacteria

All E. coli isolates were identified using commercial latex
kits for diagnosis of Enteropathogenic types E. coli 0157 and
0114 besides slide agglutination tests were performed to
identify the O-antigen. Furthermore, latex agglutination test
was performed for Salmonella spp. using a Hi-latex identifi-
cation kit (Hi-Media) for genus confirmation, in the presence
of control positive and negative organisms and control latex
(Kok et al, 1996). Identification of bacterial isolates was per-
formed in the Animal Health Research Institute, Dokki, Egypt.

Sensitivity test of pathogenic bacteria to different disinfectants

The sensitivity pattern of 40 strains of bacterial isolates to
commonly used disinfectants in poultry facilities was evalu-
ated using the broth macro dilution method. Disinfectants in-
cluded in the study were Klorsept 25 (sodium dichloroiso
cyanurate, 2.5g (Medentech, Ireland), bleaching powder (Cal-
cium hypochlorite, 65% active chlorine), Terminator (active
aldehyde, glutaraldehyde and a cationic surfactant, quaternary
ammonium (QAC) (Bomac laboratories, Ltd, New Zealand),
Viricosanity (peracetic acid 50%, and alkyl dimethyl ammo-
nium chloride, oregano and eucalyptus extract, Taba for chem-
ical industry, Egypt), and hydrogen peroxide (HyO, 6%,
Puremisr, Egypt). Disinfectants were evaluated at the recom-
mended concentrations according to the manufacturer's di-
rection as shown in Table 1.

Table 1. Different testing disinfectants compounds used for drinking water purification in poultry farms

Testing disinfectants Recommended Concentration

Active ingredients

Klorsept 25 4.3 g/L
Bleaching powder Ca (OCl), 0.5 mg/L
Terminator 0.33 ml/L
Viricosanity 0.5g/L
Hydrogen peroxide (H,O5) 3% and 5%

Sodium dichloro-isocyanurate

Calcium hypochlorite

Active aldehyde, Glutaraldehyde, a cationic surfactant, and quaternary ammonium
Per acetic acid 50% and alkyl dimethyl ammonium chloride
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In-vitro sensitivity testing method

The tested dilutions of different disinfectants [Klorsept 25
(4.3g/L), bleaching powder (0.5mg/L), Terminator (0.33ml/L),
Viricosanity (0.5g/L), and hydrogen peroxide (3.0, and 5.0%)]
were prepared using distilled water. One hundred microliter
of bacterial strains (1x 10® CFU/mL) was added to different
sterilized test tubes contained 2 mL of separate disinfectant
dilutions, then incubated for different contact times (1 h., 2 h,,
and 3 h). Thereafter, one mL of the inoculate was transferred
to tubes contained nutrient broth and incubated for 24 h. at
37°C. All tubes that exhibited turbidity with a thin layer on the
surface and/or precipitate in the bottom of tubes were con-
sidered positive compared to the control negative tube (nu-
trient broth contained 1 mL of the tested bacteria) and control
positive (nutrient broth contained 1 mL of the tested disinfec-
tant). Finally, TuL of bacterial suspension from positive tubes
was inoculated in a nutrient agar plate and incubated at 37°C
for 24 h. The efficiency of the tested disinfectants was con-
firmed throughout the absence of microbial growth (Pilotto
et al., 2007).

Statistical analysis

The obtained data were collected and analyzed using the
Chi-square test as a non-parametric test and One-way ANOVA
(parametric test). The statistical program was SPSS version
22.0, Statistical Package for Social Sciences. The data were ex-
pressed as [mean (x) SE]. The accepted significance level was
at P<0.05.

Results
Physico-chemical analysis and heavy metals estimation

The mean values of temperature in the main water supply
(25.6+1.3) were lower than its record in drinkers’ samples
(27.6+2.3°C). Moreover, the pH value in both the main source
and drinkers was recorded within the permissible limit accord-
ing to WHO (6.8-8.5) as shown in Table 2.

The level of water turbidity in drinkers was significantly
higher than 36.7+3.8 NTU compared to its level in the main
water supply (0.46+0.13 NTU), whereas the permissible limit

of turbidity should not be increased than 0-4 NTU.

The mean values of both alkalinity and total hardness were
found in the highest rate of 183.0+17.6 and 345.6+7.6 mg/I
respectively, compared to their values in the main water
source. On the other hand, ammonia value in drinkers besides
nitrite, and phosphate discovered at the highest level
(1.36+0.31, 3.4+0.46, 26.3+0.78 mg/I, respectively) compared
to the main water supply. Whilst the nitrate and sulfate levels
in both the main water and drinkers (45, and 500 mg/I, respec-
tively). were within the permissible limit

Estimation of heavy metals (arsenic (As), copper (Cu), iron
(Fe), zinc (Zn)) in both the main water supply and drinkers
were recorded at the safe level according to WHO guideline
where their levels in drinkers were 0.05+0.02, 0.21+0.04, 0.19+
0.01, and 0.27+ 0.08 mg/I, respectively. Meanwhile, the heavy
metal level in the main water supply was 0.01+0.007,
0.13£0.02, 0.02+ 0.01, 0.17+ 0.01 mg/I, respectively.

Isolation and Identification of pathogenic bacteria from drinking
water

The frequency of pathogenic bacterial isolates from drink-
ing water supply in the investigated poultry farm (Table 3)
showed that the distribution of positive bacterial isolates was
41/60; 68.3% in all investigated water samples throughout the
study period. Moreover, the most predominant bacterial iso-
lates were Shigella spp. (10/41; 24.4%) followed by E. coli
(9/41; 21.9%), K. pneumonia (8/41; 19.5%), S. kentucky (8/41;
19.5%), S. garoli (6/41; 14.6%). In addition, the percentage of
pathogenic bacteria in tap water supply revealed that Shigella
spp. was isolated in the highest percentage (3/10; 30.0%,
whilst each of E. coli, K. pneumonia and S. kentucky found at
the same percentage (2/10; 20.0% each) followed by S. garoli
(1/10; 10.0%). On the other hand, the pathogenic bacteria in
drinkers exhibited that both E. coli and Shigella spp. were dis-
covered at the highest isolation rate (7/31; 22.6%) followed by
K. pneumonia, S. kentucky (6/31; 19.3% each) and S. garoli
(5/31; 16.1%).

The total viable count (TVC) in main water supply was
recorded in the least count compared to its percentage in
drinkers’ water samples (10.8x103% and 170.0x10° CFU/ml|, re-
spectively). Furthermore, the total coliform counts in main
water source and drinkers were significantly high. Both are exc

Table 2. Mean values of physico-chemical parameters and heavy metals (mean+ SE) in drinking water supply in the investigated farm

Water sampling

Permissible limit (P.L) according to

Tested parameter Main water supply Drinkers WHO, (2011)

(Tap water)
Physico-chemical parameters
Temperature 25.6+1.3 27.6+£2.3 -
pH 7.240.5 8.4+0.8 6.8-8.5
Turbidity (NTU) 0.46+0.13° 36.7+3.8° 0-4 NTU
Total alkalinity (CaCO3) (mg/L) 86.6+5.4° 183.0+17.6* 180
Total hardness (mg/L) 101.2+3.8° 345.6£7.6° 180.0-200.0
Ammonia (NH3-N) (mg/L) 0.15+0.08° 1.36+0.31° 0.5
Nitrite (NOp—N) (mg/L) 0.04+0.01° 3.4+0.46° 3
Nitrate (NO3—N) (mg/L) 0.062+0.01° 7.48+1.6° 0.0-45.0
Sulfate (mg/L) 20.0£3.1° 61.6+11.3¢ 500
Phosphate (mg/L) 7.8+1.6° 26.3+0.78*
Heavy metals estimation (mg/L)
Arsenic (AS) 0.01+0.007 0.05+0.02 10
Copper (Cu) 0.13+0.02 0.21+0.04 0.6
Iron (Fe) 0.02+0.01 0.19+£0.01 0.3
zinc (Zn) 0.17£0.01 0.27+ 0.08 5

-The mean values with different superscript letters a&,b in the same row differ significantly at P < 0.05
- WHO (2011) Guidelines for drinking water quality. 4th ed., World Health Organization (WHO), Geneva.
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Table 3. Frequent distribution of pathogenic bacteria isolated from drinking water supply in the investigated farm.
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- The distribution of different bacterial isolates from drinking water supply was significantly differ at P <0.05

- TVC: Total viable count; TCC: Total coliform count; FCC: Fecal coliform count; CFU/ml: Colony forming unit per milliliter

Table 4. Serological identification of pathogenic E. coli and Salmonella spp.

Identified pathogenic bacteria

Total No. (%)

Salmonella spp.

14.0 (34.1%)

S. kentucky (020, 8 H1,)

S. garoli (07, 6 HI)

8 (57.1)

6 (42.8)

E. coli
9.0 (21.9%)

0114

Poly3 (0157)

Serological type

Positive No.

3(33.33)

6 (66.67)

Total No. (%)

eeded the standard requirement (zero total coliform
count/100 ml) according to WHO guidelines. Moreover, the
fecal coliform in both tap water and manual drinkers was
2x103+£1.3x10%, and 232.4x103+156x10% CFU/ml, respectively.

Serological identification of pathogenic bacteria

Serotyping of pathogenic bacterial isolates were identified
for each of E. coli and Salmonella spp. as shown in Table 4. It
has been found that out of 14 Salmonella spp. strains, there
was S. garoli (O7, 6 H |) isolated at the percentage of 6/14;
42.8%. Meanwhile, S. kentucky (020, 8 H 1) isolates were found
at the highest rate of 8/14; 57.1%. On the other hand, out of
9 E. coli strains, the pathogenic E. coli serotyping Poly3 (O157)
recorded at 6/9;66.67% meanwhile, E. coli 0114 was identified
at the percentage of 3/9; 33.33%.

Sensitivity test of pathogenic bacteria to different disinfectants

The biocidal efficiency of Klorsept 25 disinfectant against
E. coli, S. garoli, S. kentucky, K. pneumonia, and Shigella spp.
isolates were 100% at a concentration of 2.0 mg/| after 180
min of exposure. Whilst the efficiency of calcium hypochlorite
Ca (Ocl), against E. coli and S. kentucky was 100% at a con-
centration of 0.5 mg/l and exposure time 120 min. In contrast,
its efficacy on S. garoli, K. pneumonia, and Shigella spp. was
lower (83.3, 50.0 and 90 %, respectively) at the same concen-
tration and the same exposure time. Meanwhile, terminator
disinfectant against S. garoli and S. kentucky isolates was 100%
at a concentration of 0.33 ml/I after 120 min of exposure. On
the other hand, its effect on Shigella spp., K. pneumonia, and
E. coli were declined (80, 75, and 66.7%, respectively) at the
same concentration and exposure time. Oppositely, the bio-
cidal efficiency of Virco-santy disinfectant was 0.0% against all
bacterial isolates at any exposure time. In contrast, exposure
of pathogenic bacteria to HyO, disinfectant at concentration
of 5.0 % within 60 min contact time showed that the suscep-
tibility of all bacterial isolates was 100% compared to HyO»
(3.0 %) whereas the efficacy wasn't exceeded 87.5% at the
same contact time as shown in Table 5.

Discussion

Drinking water is a critical and vital nutrient for all living
beings. Where poultry can survive with food shortage for a
few weeks but will die within a few days without water. Be-
sides, water constitutes more than 98% of all molecules in the
body tissue and it is important for many biological processes,
so that water quality affects poultry performance (Jam-
lianthang et al,, 2018; El-sabrout and El-hanoun, 2019). In the
current study, determination of physico-chemical parameters
of drinking water supply and drinkers revealed that the pH
value in both the main source and drinkers was recorded
within the permissible limit. Oppositely, the level of water tur-
bidity in drinkers was significantly higher, compared to its level
in the main water supply. Both alkalinity and total hardness
values were found in the highest rate compared to their values
in the main water source. Whilst in drinkers, ammonia value
besides nitrite, and phosphate values discovered at the high-
est level compared to the main water supply. Tesfamariam and
Younis (2016) found that both value of pH and hardness of tap
water supply were within the permissible limit guidelines that
ranged from 6.98 - 7.09, and 108.46 -118.42 mg/L, respec-
tively. Whilst the turbidity level was 7.50-836 NTU that ex-
ceeded the WHO permissible limit (5.00 NTU). Osei et al.
(2019) recorded that the pH value of drinking water samples
was ranged from 3.76 to 8.90, while turbidity level ranged
from 0.20 to 617 NTU, and total hardness of 17.1 to 192.0.
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Fridrich et al. (2014) reported that monitoring of water sup-
plies should include the detection of physicochemical and mi-
crobiological parameters, which indicate organic pollution,
especially contamination derived from animal waste, fertilizers,
and others. Consequently, periodical investigation of water
quality is an essential factor to improve hygienic quality of
water sources (Behailu et al., 2017).

Contamination of water supplies with a wide variety of mi-
croorganisms such as bacteria, viruses, and protozoa are fact
cannot be ignored. These pathogens may originate from the
fecal matter of birds (Leclerc et al., 2002). Furthermore, about
90% of wastewater is discharged directly to surface water
without any management in different developing countries,
which negatively affect hygienic water quality besides more
than 80% of diseases are caused by water contaminated by
pathogenic microorganisms (UNICEF, 2004). In this context,
the pathogenic bacterial isolates in drinkers exhibited that
both E. coli and Shigella spp. were discovered at the highest
isolation rate followed by K. pneumonia, S. kentucky, and S.
garoli. Furthermore, the TVC in main water supply was
recorded in the least count compared to its percentage in
drinkers’ water samples. In addition, the total coliform counts
in main water source and drinkers were significantly high.
Zaman et al. (2012) revealed that the prevalence rates of E. coli
and S. typhi were high at 44% and 19%, respectively in
drinkers, meanwhile their percentages in main water tanks
were 28% and 9%, respectively. Moreover, they showed mul-
tidrug-resistant strains such as E. coli, and S. typhi at the per-
centages of 72% and 28%, respectively. Mohammed (2019)
found that the pathogenic bacteria isolated from main tap
water supply and trough were K. pneumonia at 100% and
24.3%, respectively and E. coli. At 0.0% and 56.8%, respec-
tively. Talabi and Ogundana (2014) recorded that the total bac-
terial count in drinking water samples in the form of total
coliform count and total viable bacteria count was 2.15 and
9.42 CFU/100 mL, respectively. Shahaby et al. (2015) detected
both total coliform and fecal coliform at 9.5 CFU/100 mL in
tap water supply.

The current study showed that the sensitivity pattern of
pathogenic bacteria (E. coli, S. garoli, S. kentucky, K. pneumo-
nia, and Shigella spp.) to Klorsept 25 disinfectant were 100%
at a concentration of 2.0 mg/| after 180 min of exposure.
Moreover, the sensitivity of E. coli and S. kentucky to calcium
hypochlorite Ca (Ocl), was 100% at a concentration of 0.5
mg/|l and exposure time 120 min. Li et al. (2013) found that
both Salmonella spp. and E. coli are more resistant to chlorine
than both enterococcal bacteria and total coliforms, where ap-
plication of chlorine with a dose of 0.2-3.0 mg/L for 30 min-
utes led to reduction of coliform. Calcium hypochlorite is one
of the disinfectant compounds that used in water treatment
where it acts as oxidizing agent in microbial cell leading to
damage bacterial cell walls (Lewis, 2010; Randtke, 2010). In ad-
dition, Bester (2015) recorded that sodium and calcium
hypochlorite are the most commonly disinfectants that used
for water treatment although chlorine is more effective against
E. coli at higher dose (1.5 mg/L). Mohammed (2019) found
that the efficiency of calcium hypochlorite against E. coli and
K. pneumonia at a concentration of 2.0 mg/l was not exceeded
70% after 180 min, and 120 min, respectively. Moreover, in this
study, the biocidal efficiency of Virco-santy disinfectant was
0.0% against all bacterial isolates. Whilst the efficiency of
H> 0, disinfectant against pathogenic bacteria was 100% at a
concentration of 5.0 % within 60 min contact time. The mode
of action of hydrogen peroxide depends on oxidizing the pro-
teins and enzymes of pathogenic agents (Finnegan et al,
2010). Hydrogen peroxide can destruct microorganisms by
creating powerful oxidizing agents, hydroxyl radicals, from su-
peroxide radicals (Linley et al,, 2012). Furthermore, hydrogen
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peroxide is considered more powerful disinfectant for drinking
water compared to chlorine due to it has been found that bac-
terial pathogens can survive in chlorine treated water (Bu-
manglag, 2016).

Conclusion

The bactericidal efficiency of Virco-santy disinfectant is
0.0% against all bacterial isolates. The sensitivity pattern of
pathogenic bacteria to H,O5 disinfectant is 100% at a con-
centration of 5.0 % within 60 min contact time. In addition,
the pathogenic bacteria (E. coli, S. garoli, S. kentucky, K. pneu-
monia, and Shigella spp.) are highly sensitive to Klorsept 25
disinfectant (100%) at a concentration of 2.0 mg/| after 180
min of exposure. Moreover, the sensitivity of E. coli and S. ken-
tucky to Ca (Ocl), is 100% at a concentration of 0.5 mg/I and
exposure time 120 min.
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