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Abstract 

This study was conducted to compare the efficiency of three commercially available disinfectants (Virkon S, T.H5 

and Np50) against 3 bacterial isolates from New-valley broiler farms (Salmonella typhimurium, E. coli and Staph. 

aureus) in vitro. The evaluation was conducted at three consequent contact times 5, 15, 30 min. All tested disinfectants 

were diluted with sterile distilled water and applied at three different concentrations. The concentrations used were 

the manufacturer's instruction beside a higher and lower one. At the recommended concentration by the manufacturer, 

the most powerful disinfectant against all tested organisms was TH5 followed by Virkon S. On the other hand, NP50 

was the weakest disinfectant. At 5 minutes, the reduction log showed by TH5 on S. typhimurium, E. coli, and S. aureus 

were, 3.6, 2.55, 3.54, respectively. Moreover, the reduction log for Virkon-S were 3.02, 2.21, and 3.37 on S. 

typhimurium, E. coli, and S. aureus, respectively. On the other hand, the reduction log induced by NP50 were,1.76, 

1.91, 3.37 on S. typhimurium, E. coli, and S. aureus, respectively.  At 15 minutes, the reduction log showed by TH5 

on S. typhimurium, E. coli, and S. aureus were, 4.97, 3.59, 4.11, respectively. Moreover, the reduction log for Virkon-

S were 4.97, 3.31, and 5.19 on S. typhimurium, E. coli, and S. aureus, respectively. On the other hand, the reduction 

log induced by NP50 were,2.82, 1.82, 4.27 on S. typhimurium, E. coli, and S. aureus, respectively. After 30 minutes, 

no growth was observed for S. aureus with 100% inhibition for TH5 while the reduction log for S. typhimurium, E. 

coli were, 7.32 and 7.16, respectively. Concerning Virkon-S the reduction log was, 6.5, 4.67 for S. typhimurium, E. 

coli, respectively while, S. aureus were completely inhibited with 100% inhibition. On the other hand, the reduction 

log induced by NP50 after 30 minutes were, 5.93, 3.4, 7.35 for S. typhimurium, E. coli, and S. aureus, respectively.  

Keywords: Broiler farms, Disinfectants, E. coli, S. aureus,  S. typhimurium.

Introduction 

Disinfection process is the destruction of disease 

producing microorganisms on the inanimate objects 

and usually involve chemicals, heat or ultraviolet light. 

The nature of chemical disinfection varies with the 

type of product used (CDC, 2016). Poultry house 

sanitation plays a crucial role in the control and 

prevention of poultry diseases. A good sanitation 

program increases bird performance and minimize the 

incidence of contaminated flocks. (Corrier et al., 1992; 

Davies and Wray, 1995). The principles of disease 

prevention and control within the poultry industry are 

based on flock management, biosecurity, preventive 

vaccination and sanitation (Zander, 1997). Biosecurity 

which regularly includes cleaning and disinfection is 

the best method to reduce the microbial load 

particularly in poultry farms. In general, a sanitation 

program should include safe and easy procedures 

outlining the correct application of detergents and 

disinfectants, proper use of application equipment and 

an efficient monitoring system (Spielholz, 1998). 

Studies had shown variations in the degree of 

efficiency of commercial disinfectants used in poultry 

facilities (Gasparini et al., 1995). The efficiency of 

Virkon.S was assessed in vitro against S. aureus and 

E. coli. The results showed that Virkon.S has a high

concentration coefficient and a wide range of action

and low concentrations of it can inactivate all studied

bacteria (Ruano et al., 2001). Many of the
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commercially available disinfectant when tested in the 

absence of organic matter were effective at the 

manufacturer's recommended level within 10 min of 

contact time (Abdulghaffar and El Bahgy, 2016). 

Consequently, the objective of this study was to 

evaluate the efficacy of some available disinfectants 

against some bacterial isolates obtained from 

commercial poultry facilities. 

Materials and Methods 

The disinfectants: Three concentrations of each tested 

disinfectant were used including lower, higher as well 

as the recommended concentration by manufacturer. 

Three different disinfectants commonly used in 

veterinary practice were used in the present study 

(Table 1). 

Table (1): The used chemical disinfectants and the 

used dilutions 
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Microorganisms: E. coli S. typhimurium and S. aureus 

were used in the current study. These organisms were 

isolated from poultry farms in the New-Valley 

governorate during the period between May 2018 and 

April 2019  

Preparation of bacterial isolates: A loopful from 24 h. 

nutrient agar slope was transferred to 10 ml nutrient 

broth and incubated at 37oc for 18-24 h. The total 

colony count was determined by the plating technique 

(Cruickshank, 1980; Tuncan, 1993). 

Evaluation of disinfectants: Tubes containing 9.5 mL 

of saline were inoculated with 0.5 mL of each of 

microbial strains to be tested. At time intervals, 5, 15, 

and 30 minutes, 1 ml was taken into tubes containing 

9 ml. saline and the colony count was conducted by 

the pour plate technique (Pilotto et al., 2007). Each 

disinfectant was tested against the disinfectants at 

three different concentrations including the 

recommended concentrations as well as a higher and 

lower concentration (Table 1). 

Results 

Results reported in tables (2-5) revealed that, at 5 

minutes, the reduction log showed by TH5 on S. 

typhimurium, E. coli, and S. aureus were, 3.6, 2.55, 

3.54, respectively. Moreover, the reduction log for 

Virkon-S were 3.02, 2.21, and 3.37 on S. 

typhimurium, E. coli, and S. aureus, respectively. On 

the other hand, the reduction log induced by NP50 

were,1.76, 1.91, 3.37 on S. typhimurium, E. coli, and 

S. aureus, respectively.  At 15 minutes, the reduction 

log showed by TH5 on S. typhimurium, E. coli, and S. 

aureus were, 4.97, 3.59, 4.11, respectively. Moreover, 

the reduction log for Virkon-S were 4.97, 3.31, and 

5.19 on S. typhimurium, E. coli, and S. aureus, 

respectively. On the other hand, the reduction log 

induced by NP50 were,2.82, 1.82, 4.27 on S. 

typhimurium, E. coli, and S. aureus, respectively. 

After 30 minutes, no growth was observed for S. 

aureus with 100% inhibition induced by TH5 and 

Virkon-S. On the other hand, TH5 showed reduction 

log as 7.32, and 7.16 for S. typhimurium, E. coli, 

respectively (tables 4-5) while Virkon-S showed 

reduction log by 6.5 and 4.67 on S. typhimurium, E. 

coli, respectively (tables 4-5). Moreover, NP50 

induced 5.39, 3.4, and 7.35 reduction log for S. 

typhimurium, E. coli, and S. aureus, respectively 

(tables 4-5). 
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Table (2): Disinfectant efficiency against selected 

bacteria after 5 minutes contact time 

*Initial count for S. typhimurium was (2.7×108), E. 

coli (1.3×108), and S. aureus (4.5× 107). 

 

 

 

Table (3): Disinfectant efficacy against selected 

bacteria after 15 minutes contact time 
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*Recommended concentration by the manufacturer. 
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Table (4): Disinfectant efficacy against selected 

bacteria after 30 minutes contact time 
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Table (5): Reduction log for the organisms used by 

the selected disinfectants under test at the 

recommended concentrations. 

D
isin

fectan
t 

S. typhimurium E. coli S. aureus 

5
 m

in
 

1
5
 m

in
 

3
0
 m

in
 

5
 m

in
 

1
5
 m

in
 

3
0
 m

in
 

5
 m

in
 

1
5
 m

in
 

3
0
 m

in
 

V
irk

o
n

 S
 (1

%
) 

*
 

3
.0

2
 

4
.9

7
 

6
.5

 

2
.2

1
 

3
.3

1
 

4
.6

7
 

3
.3

7
 

5
.1

9
 

1
0
 

T
H

5
 (2

%
) *

 

3
.6

 

4
.9

7
 

7
.3

2
 

2
.5

5
 

3
.5

9
 

7
.1

6
 

3
.5

4
 

4
.1

1
 

1
0
 

N
P

5
0

(4
%

) *
 

1
.7

6
 

2
.8

2
 

5
.3

9
 

1
.9

1
 

1
.8

2
 

3
.4

 

3
.3

7
 

4
.2

7
 

7
.3

5
 

 

Discussion 

Protection of poultry environment against infection 

spreading has become a major concern all over the 

world. In the present study various compounds were 

used covering a wide range of the most common 

disinfectants in the veterinary field including Virkon-

S, TH5 and NP50 (Table 1) The bactericidal effects of 

disinfectants varied widely between different types of 

disinfectants, so the disinfectants should be evaluated 

before their using (Moretro et al., 2013). The optimum 

concentration (as recommended by the producers) and 

the time of contact between the disinfectant and the 

organisms should be considered. The results in tables 

(2-5) showed the most sensitive organism to the used 

disinfectant is S. aureus. The growth of the organism 

was completely inhibited by the recommended 

concentration of Virkon-S, and TH5 within 30 

minutes. On the other hand, using of NP50 at the 

recommended concentration showed weak effect 

against S. aureus while its effect on S typhimurium, E. 

coli was non-significant. Moreover, E. coli showed 

more or less resistant against all the used organisms. 

No noticeable log reduction in all bacteria strains 

under test were recorded after 5 minutes contact time 

all tested concentrations for all disinfectants against S. 

Gall
ey

 Proo
f



Sotohy et al. 

 

 

27 
NVVJ. 1 (1), 2021 

 

typhimurium, E. coli and S. aureus were resistant to 

virkon-S, TH5 and Np50 within the first 5 minutes of 

the contact time at the three levels of concentration. 

These results more or less similar to those reported by 

Spielholz (1998) and McLaren et al. (2011) who found 

that, Virkon-S failed to kill S. typhimurium in the first 

10 minutes of contact in the absence of organic matter. 

Moreover, Kamal et al. (2019) showed that some 

microorganisms as E. coli and Salmonella were able to 

survive and detected in the environmental samples 

after disinfection. Results in tables (2-5) revealed that 

E. coli is the most resistant organism against all the 

tested disinfectants Martínez-Martínez et al. (2016) 

stated that Virkon-S is not able to inactivate E. coli. 

On the other hand, Gasparini, et al. (1995) found that, 

Virkon-S is effective against E. coli. After 15 minutes 

of the contact time, S. typhimurium and E. coli still 

resistant to Virkon-S and NP50, while TH5 had a good 

effect on all the tested bacteria. The addition of 

glutaraldehyde to quaternary ammonium compounds 

(QACs) resulting in high antibacterial effectiveness. 

These results are in consistent with the results reported 

by McDonnell and Russell (2001) who found that 

QACs have complete effectiveness against gram 

positive and gram-negative bacteria.  Similar results 

were recorded by Chima et al. (2013) and Noha et al. 

(2017). Moreover, S. aureus is highly sensitive 

reduced by 6.7 log at the high level of concentration 

String fellow et al. (2009). However, Soliman et al. 

(2009) found that TH4 showed high efficacy against 

S. aureus after 5 min (p<0.0001) with killing efficacy 

(99.98%) and 100% efficacy after 10 min (p<0.0001) 

in the absence of organic matter. After 30 minutes 

contact time, all disinfects showed a considerable 

effect on all tested organisms. S. aureus are completely 

inhibited by TH5 and Virkon-S. Moreover, NP50 is 

strongly affect on E. coli and made reduction log of 

7.35. On the other hand, S. typhimurium showed a 

moderate sensitivity to the used disinfectant and its 

reduction log were ranged from 5.3-6.5 (table 5). On 

the other hands, E.coli showed some resistant to the 

used disinfectant and its reduction log were ranged 

from 3.4 and 4.67 for NP50 and Virkon-S, respectively 

while TH5 exert reduction log of 7.16 (table 5). The 

effectiveness of TH5 against all tested organisms may 

be attributed to their glutaraldehyde (González-Fandos 

et al., 2005). Glutaraldehyde-based disinfectants are 

able to reduce the bacterial population by five to six 

logs after 10 minutes of contact (Ruano, et al., 2001; 

Ahmed and Sotohy, 2003) Under these considerations, 

disinfectant preparations and concentrations should be 

carefully considered (Ruano, et al., 2001). The miss 

uses of disinfectants, including lower doses, lack of 

change, and other factors lead to the development of 

disinfectant microbial resistance (Davies et al., 2019). 

Generally, the efficiency of disinfectants depends on 

the concentration and exposure time. 
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