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ABSTRACT 
Management of water is of utmost importance in order to ensure better performance of poultry birds. A study was 

thus conducted to evaluate the effect of water acidification and sanitation on performance, gut microbial population 

and carcass characteristics of broiler chicken. A total of 144 broiler chickens aged one-week were utilized for the 

study up to 6 weeks of age. The birds were distributed into 4 treatment groups of three replicates of 12 chickens. 

Untreated drinking water was routinely used in the control group (T1). In T2 and T3, acidifier and sanitizer were used 

in an amount of 1ml and 5ml/20 liters of water, respectively, while in T4 a combination of acidifier and sanitizer was 

used in similar doses. There was a significant effect of acidification and sanitization of water on body weight gain 

and feed conversion ratio of broiler chicken. The combination of acidifier and sanitizer (T4) was found to be highly 

effective in improving chickens’ performance, followed by sanitizer alone (T3) and acidifier alone (T2), compared to 

the control group. There was no significant effect on various carcass characteristics of broiler chicken except for the 

gut pH and intestinal length. There was a significant effect on the pH value of various intestinal segments in broiler 

chickens using acidifier treated water (T2) compared to T1 and T3, but no statistical effect was noticed between 

T2and T4. A similar trend was noticed in the length of intestines of broiler chickens in various treatment groups. 

There was a significant reduction in Caecal Coliform Count ( in all the treatment groups that was used acidifier and 

sanitizer compared to the control group.  
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INTRODUCTION 
 

It has been estimated that there will be a lack of clean 

water in almost half of the world by 2025 (Micciche et al., 

2018). Water is the most important nutrient and is 

physiologically required in all animals, including poultry. 

Therefore, the quantity and quality of water should be 

supplied daily according to the age and breed of the birds 

to maintain all physiological functions. Moreover, from a 

health perspective, the amount of water consumed on a 

daily basis by commercial poultry birds is considered as a 

prime indicator (Manning et al., 2007). In addition to the 

production perspective, providing adequate and good 

quality water is listed as a basic animal welfare criterion 

(NCC, 2010). 

The use of acidifiers in poultry is relatively new. 

Almost all acidifiers were considered safe for animal use 

(Center for Food Safety Applied Nutrition, 2018). A wide 

range of acidifiers with variable physical and chemical 

properties are available for poultry, many of which are 

used in the drinking water or mixed with the feed 

(Huyghebaertet al., 2011; Menconi et al., 2014).  It has 

been documented that the use of acidifiers benefit the 

young chickens by their role in competitive exclusion, 

improving intestinal health and nutrient utilization, and the 

performance of birds (Adil et al., 2010; Saki et al., 2012). 

The acidifiers penetrate the cell wall of certain bacteria in 

non-dissociated form and disrupt their physiology 

(Dhawale, 2005). Besides antimicrobial activity, acidifiers 

decrease gut pH, increase secretions from pancreas and 

exert trophic impact on mucosa of gastro-intestinal tract 

(Dibner and Buttin, 2002). 

Sanitizers such as quaternary ammonium compounds 

are also used in poultry operation to disinfect the water 

and water system (Schwartz, 1994). Biofilm formation 

exposes birds to various pathogens (Maharjan et al., 2017). 

The oxidability of these chemicals in water destroyed most 

bacteria and viruses within a few seconds (Yang, 2006) 
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and maintained the biologically safe and stable 

environment in the water, which prevented the regrowth of 

microbes, algal blooms and biofilm formation in the water 

distribution systems (Sparks, 2009). Daily water sanitation 

at poultry farms had improved the performance and 

profitability of poultry birds (Tablante et al., 2002).  

In view of the beneficial effects of acidifiers and 

sanitizers and the scares literature available on the use of a 

combination of acidifiers and sanitizers in poultry 

production, the present study was undertaken. 

 

MATERIALS AND METHODS 

 

Ethical approval 

The present study was approved by the Institutional 

Animal Ethics Committee after approval in Research 

Council Meeting of SKUAST-Kashmir, India. 

 

Methodology and Experimental design 

The study was carried out using144 commercial 

Cobb straight broiler chickens, purchased from local 

supplier. On arrival of day old birds, they were offered 

sugar solution (8%) and ground maize for initial 12 hours. 

In order to avoid stress, the water-soluble vitamins and 

electrolytes were added to the drinking water in the first 3 

days. At the age of 7 days, the chickens were divided into 

4 treatment groups with 3 replicates of 12 chickens. The 

24 hours lighting schedule was maintained and exhaust 

fans were used for proper ventilation. The birds were 

vaccinated against New castle and Gumboro diseases. 

Fresh food and water were provided ad libitum daily. The 

feeding program consisted of a starter diet up to 21 days 

and a grower diet up to the age of 42 days for all broiler 

chickens. Untreated drinking water was used routinely in 

the control group (T1). In T2 and T3 groups, acidifier and 

sanitizer were used in the amount of1ml and 5ml/20 liters 

of water respectively, while in T4 group a combination of 

acidifier and sanitizer at similar doses was used. 

 

Parameters recorded 

The body weight and feed intake per replicate were 

recorded weekly and subsequently the feed conversion 

ratio per replicate was determined. After the completion of 

the trail, 6 days were randomly selected and slaughtered 

from each treatment. The length of gastrointestinal tract 

was measured with a tape measure. The intestine was 

exposed on both sides. The carcass characteristics were 

evaluated. The contents of caeca were collected, weighed 

(1 gram), and then homogenized in sterile tubes in the 

ration 1:1 with 0.9% normal saline solution. Then the 

solutions were mixed on vortex. Serial dilutions of the 

samples were made up to the sixth dilution. 0.1 ml was 

withdrawn from each dilution, and distributed evenlyon 

Brain Heart Infusion (BHI) agar and the caecal coliforms 

count was calculated. The plates were incubated at 37˚C 

for 48 hours. Bacterial colonies were counted by the pour 

plate method (Quinn et al., 1992). The average number of 

colonies was multiplied by reciprocal of the dilution factor 

and expressed as cfu/gram of contents. 

 

Statistical analysis 

The data obtained were statistically assessed by the 

analysis of variance (ANOVA) through the General Linear 

Model procedure of SPSS (20.0) software, considering 

replicates as experimental units. The values were 

expressed as means ± Standard Error (SE). Duncan’s 

multiple range test was used to test the significance of the 

difference between the means by considering the 

significant differences at p<0.05. 

 

RESULTS AND DISCUSSION 

 

The feed consumption showed no statistical difference 

(p>0.05) between the treatment groups compared to the 

control group (Table 1). These results were in agreement 

with the results of Banday et al. (2015), who found no 

difference in the cumulative feed consumption between 

the groups in which acidifiers were used and the control 

group. There was a significant (p<0.05) improvement in 

the chickens FCR using acidifier and sanitizer in water 

alone or in combination compared to the control group 

(Table 2). The combination of acidifier and sanitizer (T4) 

was found to be highly effective in improving the chickens 

FCR, followed by sanitizer alone (T3) and acidifier alone 

(T2) compared to the control group (T1). The 

improvement in the FCR could possibly be due to better 

use of nutrients, which leads to in increased body weight 

gain in the birds (as can also be seen in the present study), 

since the water was used based on acidifying and sanitizer 

agents. These results were consistent with other 

researchers (Adil et al., 2011; Sultan et al. 2014; Banday et 

al., 2015), who reported that the addition of acidifiers and 

sanitizers improved the feed conversion ratio in poultry 

birds.  

The body weight gains were significantly (p<0.05) 

improved by addition of acidifier and sanitizer alone or in 

combination in water of broiler chicken compared to the 

control group (Table 3). The combination of acidifier and 

sanitizer (T4) was found highly effective in improving the 

body weight gains of broiler chicken, followed by sanitizer 
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alone (T3) and acidifier alone (T2) compared to control 

group (T1). The results of present study regarding acidifier 

coincides with the results of other researchers (Aoet al., 

2009; Adil et al., 2011; Banday et al., 2015) who reported 

that the supplementation of acidifiers improves the body 

weight gain in poultry birds compared to control group. 

Likewise, Tablante et al. (2002) and Jacobs et al. (2019) 
reported that water sanitation improved the performance of 

poultry. 

 

Table 1.Feed consumption of cobb broiler chickens in different treatments wherein acidifiers and sanitizers used in water in 

2019 at the farm of Faculty of Veterinary Sciences SKUAST-K in Kashmir region, India 

Age 
Treatment Groups 

T1 (control group) T2 (Acidifier) T3 (Sanitizer) T4 (Acidifier + Sanitizer) 

1-2 weeks 276.13±0.9* 273.67±1.6 272.26±1.3 273.11±4.9 

2-3 weeks 508.05±6 537.27±18.6 532.56 ±12.1 548.01±13.1 

1-4 weeks 1190.39±31.2 1209.58±37.7 1213.44±25.4 1221.14±41.8 

1-5 weeks 2054.41±55.7 2065.50± 13.8 2082.25± 51.2 2071.78±61.4 

1-6 weeks 3183.16±95. 3149.83±80.7 3172.06± 52.7 3238.80±90.1 

*: means ±standard error 

 

Table 2.Feed conversion ratio of Cobb broiler chickens in different treatments wherein acidifiers and sanitizers were used in 

water in 2019 at the farm of Faculty of Veterinary Sciences SKUAST-K in Kashmir region, India 

Age 
Treatment Groups 

T1 (control group) T2 (Acidifier) T3 (Sanitizer) T4 (Acidifier+ Sanitizer) 

1-2 weeks 1.39a± 0.06 1.38a± 0.05 1.38a± 0.01 1.37a± 0.01 

2-3 weeks 1.54b±0.11 1.45a±0.17 1.43a±0.12 1.41a±0.17 

1-4 weeks 1.68b±0.17 1.56a± 0.23 1.52a±0.13 1.50a±0.16 

1-5 weeks 1.83b±0.01 1.73a±0.02 1.71a±0.02 1.68a±0.03 

1- 6 weeks 1.96b± 0.34 1.84a±0.03 1.82a±0.01 1.80a±0.03 
a, b = Means within the same row with different superscripts are significantly different (p<0.05); *: means ±standard error 

 

Table 3.Body weight gain of Cobb broiler chickens in different treatments wherein acidifiers and sanitizers were used in water 

in 2019 at the farm of Faculty of Veterinary Sciences SKUAST-K in Kashmir region, India 

Age 
Treatment Groups 

T1 (control group) T2 (Acidifier) T3 (Sanitizer) T4 (Acidifier+ Sanitizer) 

1-2 weeks 198.65a±1.4 198.32a±2 197.47a±2.4 199.33a±2.848 

2-3 weeks 330.0b±6.3 370.21a±8.3 372.28a±5.5 388.39a±8.2 

1-4 weeks 708.50b±11.2 775.17a±12.7 798.85a±22.8 813.31a±18.5 

1-5 weeks 1122.74b±23.3 1194.29a±19.9 1217.41a±17.6 1232.28a±19.7 

1- 6 weeks 1623.89c±30 1711.0b±17 1742.81ab±17.9 1798.56a± 21.4 
a, b = Means within the same row with different superscripts are significantly different (p<0.05); *: means ±standard error 

 

Table4.Carcass characteristics, gut pH and gut microbiology of Cobb broiler chickens offered water treated with acidifier and 

sanitizer in 2019 at the farm of Faculty of Veterinary Sciences SKUAST-K in Kashmir region, India 

Parameters 

T1 

(Control) 

T2 

(Acidifier) 

T3 

(Sanitizer) 

T4 

(Acidifier +Sanitizer) 

Dressing percentage 71.23a±0.51 70.44a±0.79 72.67a±1.31 71.34a±1.17 

Ready to cook yield (%) 75.28a±1.05 75.45a±0.82 76.19a±0.69 76.32a±0.58 

Length of small intestine (cm) 168.43a±1.57 179.30b±2.04 169.52a±2.13 179.95b±1.76 

Weight of small intestine (g) 41.62a±0.93 47.23b±1.12 40.66a±1.01 46.85b±1.27 

Crop pH 4.83a±0.02 4.57b±0.03 4.99c±0.01 4.54b±0.02 

Duodenum pH  5.71a±0.01 5.45b±0.02 5.79a±0.03 5.46b±0.01 

Caecal coliform  count 5.64a±0.04 5.03b±0.01 5.11b±0.01 5.08b±0.02 
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(cfu/gram) 
a, b =Means within the same row with different superscripts are significantly different (p<0.05); *: means ±standard error 

 

   
Control (T1) Acidifier (T2) Sanitizer (T3) 

Figure 1. The effect of acidifiers and sanitizers in water on caecal coliform count of broiler chickens at the farm of Faculty of 

Veterinary Sciences SKUAST-K in Kashmir region, India 
 

 

The improved body weight gain due to addition of 

acidifiers and sanitizers in water is probably due to the 

beneficial effect on gut flora as observed in the present 

study because of reduced caecal coliform count, reduced 

gut pH and beneficial effect on intestinal morphology 

(Table 4 and figure 1). A significant reduction in caecal 

coliform count in all the treatment groups was observed 

wherein acidifier and sanitizer treated was used when 

compared to control. The combination of acidifier and 

sanitizer (T4) was found highly effective in reducing the 

caecal coliform count. Similar results were observed by 

Adil et al. 2011 and Owens et al. (2008) who reported 

significant (p<0.05) reduction in total viable caecal 

coliforms in broiler chicken as a result of acidifier 

supplementation. A significant decrease in the number of 

total and gram-negative bacteria has been reported when 

using acidifiers (Gunal et al., 2006). Samanta et al. (2010) 

also reported that acidifiers reduce E. coli and other 

harmful bacteria which mayenhance poultry growth. 

Antibacterial effect of acidifiers has been associated with 

the fact that undissociated organic acids pass through the 

cell membrane of the bacteria and afterward dissociate 

forming H
+
ions and this, in turn, decreases the pH value 

ofthe bacterial cell. In order to restore the normal balance, 

bacteria use its energy. Whereas RCOO- anions produced 

from the acid can disrupt DNA, hampering protein 

synthesis and putting the organism in stress. As a result the 

organism cannot multiply rapidly and decrease in number 

Nursey (1997). Similarly, sanitizers have been reported to 

control microbes or inhibit biofilm formation because of 

antimicrobial activity (Maharjan et al., 2016).  Because of 

antibacterial activity of acidifiers and sanitizers, there 

would have been a decrease in the competition for the host 

nutrients, thereby improving the protein and energy 

digestibility and subsequent overall performance of the 

broiler chickens. 

Further, this antibacterial activity gets augmented by 

pH reducing property of acidifiers as was seen in the 

present study (Table 4). The use of acidifiers resulted in 

decreased (p<0.05) pH in crop and duodenum of broiler 

chicken. The reduced pH is helpful for the growth of 

favorable bacteria and at the same time prevented the 

growth of harmful bacteria which require a relatively 

higher pH for growth (Adil et al., 2011). Moreover, no 

effect (p>0.05) on carcass characteristics was observed as 

a result of addition of acidifiers and sanitizers in drinking 

water of broiler chicken except for the weight and length 

of small intestine (Table 4). There was a significant 

(p<0.05) effect on pH value of various segments of gut in 

broiler chicken wherein acidifier treated water (T2) was 

used when compared to T1 and T3, however no statistical 

effect was noticed between T2 and T4. Similar trend was 

noticed in the length of intestines of broiler chicken among 

various treatment groups. Adil et al. (2011) also reported 

that acidifiers resulted in remarkable increase in the 

intestinal weight and length of broiler chicken. These 

results could be attributed to the fact that acidifiers have 

direct stimulatory effect on the gastro-intestinal cell 

proliferation as was reported by other workers with short 

chain fatty acids. The short chain fatty acids are believed 

to increase plasma glucagon-like peptide 2 (GLP-2) and 

ileal pro-glucagon mRNA, glucose transporter (GLUT2) 
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expression and protein expression, which are all signals 

which can potentially mediate gut epithelial cell 

proliferation Tappenden and McBurney (1998). Le Blay et 

al. (2000) and Fukunaga et al. (2003) also reported that 

short chain fatty acids can accelerate gut epithelial cell 

proliferation, thereby increase improve intestinal 

morphology. Besides antibacterial activity, this improved 

intestinal morphology effect augments performance of 

birds by improved digestion of nutrients. 

 

CONCLUSION 

 

In conclusion, addition of acidifiers and sanitizers @ 1ml 

and 5ml/20 liters of water of broiler chickens improve 

their performance and subsequent profitability out of a 

poultry enterprise. The beneficial effects were achieved by 

antibacterial and improved gut health properties of 

acidifiers and sanitizers, it is thus recommended to 

improve the quality of water at poultry farms by adding 

acidifier and sanitizer products.  
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