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 This Study was carried out to indicate various efficacy of commercial disinfectant against 

velogenic vicerotropic Newcastle disease virus (vvNDV) in absence and presence of 

organic matter at different contact times. Four commercial disinfectants (Hydrosol, 

Oxidea, D.C, Quatovet (QACs) and Virkon-s at concentration 0.5%) were tested against 

selected viral isolate. The obtained result in this study revealed that all the tested 

disinfectants were effective at absence of organic matter. While, in the presence of organic 

matter, longer contact time was required to decrease the potency of Newcastle disease 

virus. Regular monitor program done in poultry farms to test the efficiency of disinfectant 

against this endemic virus. 
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1. INTRODUCTION 

Poultry production showed a global growth from 

backyard farming to advancement poultry farming 

involving commercial egg and meat production.  

Outbreaks of the diseases in poultry farms especially 

the viral diseases create a highly economic loss.  One 

of highly infectious and contagious viral disease of 

domestic poultry and wild birds is Newcastle disease 

(vvNDV) causing severe losses in poultry industry all 

over the world (Sonaiya and Swan, 2005). 

Newcastle disease is viral disease of birds caused by 

avian paramyxovirus 1 (APMV-1) which considered as 

one of the most important poultry disease in the world. 

Its morbidity and mortality rates may reach up to 100%. 

The prevention and control of Newcastle disease is 

based on flock management, vaccination, biosecurity 

and sanitation (Zander et al., 1997). 

The main control of Newcastle disease (vvNDV) by 

vaccination but some challenges especially in rural area 

with poor biosecurity, vaccination failure and 

unavailability of cold-chain systems required by these 

vaccines in addition to small flock sizes with multi-

aged birds may effect on success vaccination control 

system (Gueye, 2002). 

Disinfection and sanitation programs include complex 

and critical methods that performed to control the viral 

infection as they must involve safe and easy procedures 

outlining the correct application, better use of 

equipment and monitoring system (Spielholz, 1998). 

The mechanisms of viral resistance to disinfectants 

include multiplicity reaction (young and sharo, 1985), 

viral aggregation (MacDonell and Russell, 2001) and 

viral adaptation to new environmental condition (Bates 

et al., 1977).  

From this point of view, this study was aimed to 

investigate the efficiency of different available 

disinfectants used in poultry farms against vvNDV. 

2. MATERIALS AND METHODS: 

2.1. Disinfectants 

Four different disinfectants used in poultry farm used 

for this study as Hydrosil® (H2O2 50% and 

Dihydroxybenzole 100 ppm), Oxidea,D.C ® 

(Glutaraldehyde, Quaternary ammonium  compound 

and Formalin)  , quatovet ® (Quaternary ammonium 

compound) and Virkon-s®  (potassium 
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peroxymonosulfate and sodium chloride)  at 

concentration 0.5% 

2.2. The virus: 

Newcastle Disease Virus (vvND) which prepared 

according to (Sheble and Reda, 1976). 

2.2.a. Specific pathogen free embryonated chicken 

eggs (SPF – ECEs): 

SPF-ECEs were purchased from poultry farm at Qom 

Osheem- Al Fayoum, Egypt. 

2.2.b. NDV titration in (SPF – ECE): 

Virus were titrated and expressed as the 50% egg 

infectious dose (EID50) using SPF–ECEs as 

previously described (Bancroft et al., 1996) Briefly, 

200μl of each dilution (ten-fold serial dilution) 

suspended in PBS was inoculated into five10-day-

oldSPF–ECEs and incubated for 5 days or until death 

of the embryo. The allantoic fluids were collected and 

subjected for the hemagglutination activity. Titration 

was applied to quantify NDV and the data were 

reported as log10EID50/ml according to Reed & 

Muench (Slunnil, 1974). 2.3. Evaluation of 

disinfectants against Newcastle disease virus: 

To evaluate efficacy of disinfectants on vvNDV, 1ml 

of virus stock was mixed with 9 ml of PBS each 

disinfected product was put in contact with virus 

suspension at ratio of 1:2 at room temperature and 

replicate for 1, 15, 30, 60 minutes. The activity of 

disinfected was neutralized by addition of 5 ml of 

tween 80 to avoid embryo toxicity then the disinfected 

were diluted  1:10 in PBS and then inoculated in 3 SPF 

eggs via allontioc routes following 5 days incubation 

period then harvested the allontioc fluid. Then the fluid 

tested for HA activity of NDV. The virus titer was 

expressed as the recpricoul of the highest virus dilution 

showing complete hemagglution. Separates aliquots 

without disinfected were incubated for the same time. 

Similar tests of the virus diluted in PBS supplemented 

with 10% yeast extract were used to evaluate the 

disinfected activity in the presence of organic matter 

Ruano at al., 2001. 

3. RESULTS AND DISCUSSION 

 Newcastle disease virus can survive at room 

temperature for days to months. However, NDV is 

sensitive to most disinfectants and can be readily 

inactivated if a surface is properly cleaned first. A list 

of effective disinfectants when used for prolonged time 

may have selected resistant virus 

populations.  However, disinfectants with similar but 

not identical chemical formulations will have very 

various efficacy degrees against virus of field origin 

when evaluated by a method that closely recreates 

actual industry settings. 

The following table illustrated that most of the 

disinfectant products used were effective against 

vvNDV at the used concentrations (0.5%) along the 

different contact times. Oxdea, D.C® and Quatovet® 

inactivate the virus growth and multiplication in 

embryonating eggs by plate haemagglutination 

completely at 1min, 15min, respectively. On the other 

hand, Hydrosil® and virkon-s® did not show significant 

antiviral activity against Newcastle disease virus. 

However, their effect increased to a certain limit by 

extending the virus-disinfectant contact period. For 

testing the presence of organic matter on the efficacy 

of the used disinfectant products, 10% yeast extract 

was added to all reactants. The used disinfectant 

showed variable anti-viral activities. Although, Oxdea, 

D.C® was the least product affected by the presence of 

organic matter as the 15 min is sufficient to completely 

inactivate the virus, Quatovet® showed decrease in its 

antiviral activity under the same conditions. On the 

other hand, virkon-s® and Hydrosil® had not record 

satisfactory result.

Table (1): Daily death records and HA results reference NDV titration in SPF-ECEs 

Virus Dilution No. of inoculated eggs Daily death records/dpi HA 

results 1st 2nd 3rd 4th 5th 

NDV 

EID50/ml 

10-4 

10-5 

10-6 

10-7 

10-8 

10-9 

5 

5 

5 

5 

5 

5 

- 

- 

- 

- 

- 

- 

5 

5 

4 

2 

- 

- 

- 

- 

1 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

5/5 

5/5 

5/5 

3/5 

0/5 

0/5 

PBS Control - 5 - - - - - 0/5 

blank control - 5 - - - - - 0/5 
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Table (2): Efficacy of disinfectants against Newcastle disease virus at different contact times  
NDV plate HA titer*(Log2) 

disinfectants dilution Absence of organic matter Presenceof organic matter 

 **1 min 15min 30 min 60 min 1 min 15min 30 min 60 min 

hydrosil® 0.5% 7.8 7.1 6.5 5.8 9 8.5 8 8 

Oxidea,D.C® 0.5% 0 0 0 0 1.8 0 0 0 

Quatovet® 0.5% 1.2 0 0 0 8 7.7 7.3 7 

virkon-s® 0.5% 8.7 8 7.2 7 10 10 10 10 

***saline - 10 10 10 10 10 10 10 10 

**Virus-disinfectant contact time.  

***Used for virus control 

 

Four types of applied chemical disinfectants were used 

in presence and absence of organic matter to test their 

efficiency on vvNDV. 

Concerning, the effect of Oxidea, D.C® was better than 

that of hydrosil and virkon-s® as Oxidea® D.C 

completely destroy the new castle virus after 1min and 

15 min in absence and presence of organic matter, 

respectively. Our findings are in agreement with 

Kirchhoff, 1968. 

Besides, virkon-s commercially available in poultry 

industry are more frequently recommended and used at 

a concentration of 0.5%. On the other hand, in this 

study this concentration give unsatisfactory results 

when this product was used as a disinfectant as reported 

by Spielholz, 1998. However, Guan et al., 2014 found 

that virkon-s® is effective against Newcastle virus. 

Concerning, the effect of QACs on Newcastle disease 

virus from previous results clarified that using of 

quatovet® 0.5% lead to in activation of NDV with in 15 

min in absence of organic matter but its activity 

decrease in presence of organic matter. Our finding are 

in agreement with Mariko et al., 2018 who found that 

QACs are common disinfectants at poultry farms, but 

their activities are normally reduced by presence of 

organic matter.  

From the above mentioned data, it was clarified that 

hyrdrosil reduce the activity of Newcastle virus but not 

completely inactivated .Also, this results was gone 

hand by hand with that obtained by neighbor et al., 

1994  

It is clear from the previous results that presence of 

organic matter increases the time taken for destroying 

the Newcastle disease virus and so high concentration 

of the disinfectant was needed to maintain 

effectiveness Ruano et al., 2001 

The inclusion of 10% yeast extract in the media in viral 

testing was utilized in order to simulate organic matter 

present in field conditions because the interference of 

organic matter on efficacy of disinfectant has a 

negative result (North and Bell, 1990). Newcastle virus 

required increased contact times with the disinfectant 

or may needed higher concentration of disinfectants. It 

is clear from the previous results that the disinfection 

must be used after cleaning and removing the 

maximum of organic material from the surfaces which 

exposed to sanitation. Besides, disinfectant 

concentrations need to be carefully measured (Ruano 

et al., 2001). 

4. CONCLUSION:  

It was clear that disinfectants must be used subsequent 

to the cleaning and removing the most of organic 

material on the surfaces exposed to sanitation. Oxidea, 

D.C® (Glutaraldehyde, Quaternary ammonium 

compound and Formalin) was the best disinfectant 

highly affect vvNDV in the presence or absence of 

organic matter. Regular monitoring program should be 

done to test the viral resistance against the available 

commercial disinfectants. Also, good biosecurity 

barriers (physical barrier, personal hygiene, and 

equipment sanitation) between wildlife, poultry 

facilities, other commercial avian facilities, and pet 

birds should be strictly followed to reduce the risk of 

introducing exotic ND into poultry flocks. 
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