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 This research aims to study and compare the efficiency of controlling germs on surfaces 
between Bello Zon Chlorine dioxide and Glutaraldehyde, towards reducing the amount 
of pathogenic bacteria in sows. The population in the study is hybrid sows between the 
Landrace and LargeWhite breeds, 10 sows with similar basic factors (farrowing date, 
parity, number of piglets). The sample group is divided into 2 groups, a control group 
of 5 mothers which using antibiotics. Glutaraldehyde spray after basic cleaning. The trial 
group of 5 mothers which using Bello Zon Chlorine dioxide 10 ppm, spray after 
cleaning, replacing the current product. Dara collection: Boot swab and breast swab 4 
times at the following durations: 10 minutes, 30 minutes, 60 minutes, and 480 minutes, 
respectively. Analyze the decrease in bacterial load over time. Using the experimental 
plan of analysis of variance with repeated measures (Repeated Measures ANOVA), the 
differences between the experimental groups were analyzed with a T-test using the R-
studio program, with the significance level of the hypothesis test set at the 0.05 level. The 
result found that the efficiency of using chlorine dioxide for surface disinfection is not 
different from using the control group of disinfectants Both can be used 
interchangeably, even more effective at controlling infection than the control group of 
disinfectants in a period at 480 minutes in the Enterobacteriaceae [Boot swab] and TPC 
[Boot swab] groups due to increased contamination in the feces of sows and piglets 
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Introduction 
In recent years, chlorine dioxide has become a common technique on farms due to its remarkable capacity to destroy 
germs so well that it may be used as an alternative to hydrogen peroxide or chlorine (Chhetri et al., 2017; Meireles et al., 
2016). Whether it's the broad-spectrum action that effectively inhibits bacteria, fungi, yeast, viruses, and 
microorganisms, the oxidation ability that is 2.5 times greater than chlorine but less corrosive, or the capacity to remove 
biofilm that chlorine is unable too. (Thai Bio Oxzine Co., Ltd.). Animal farms, slaughterhouses, animal feed factories, 
and facilities that process animal products all need and benefit from disinfectant products (Limeneh et al., 2022). 
Pathogenic microorganisms including bacteria, fungus, and yeast that create contamination in buildings (Prussin & 
Marr, 2015), sheds (Chinivasagam et al., 2009), and various equipment factories (Szulc et al., 2017) during the 
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production process are eliminated, prevented, and controlled by properly employing disinfection solutions (Achinas et 
al., 2019). As a result, the cattle industry is free of harmful microbes, producing consumer-safe livestock products (Li et 
al., 2019). Livestock disinfectant products fall under the category of hazardous materials. (Ministry of Industry's 
Announcement on the List of Hazardous Substances B.E. 2556) which has numerous groups that vary depending on 
the chemical group's characteristics and application. Farmers, disinfectant users, and pertinent officials will benefit from 
examining the outcomes of applying various disinfection product groups (Keïta et al., 2016). This will enable them to 
select the most appropriate disinfectant product (Keïta et al., 2016) and ensure that the hazardous substance products 
used on livestock are effective (Kim et al., 2020). Every category of disinfection agents has unique characteristics and 
applications (Yemiş & Harmancı, 2020). The following seven product groupings were chosen for this study: This study 
selected 7 product groups as follows: Acid (Srisukontharat, 2015); Alcohol (Mahaphrom, 2014); Aldehyde 
(Srisukontharat, 2015, Harintranon et al., 2013); Iodophor (Srisukontharat, 2015); Chlorine (Mahaphrom, 2014); 
Oxidant (Srisukontharat, 2015); QUAT (Harintranon et al., 2013).  The use of acids to denaturize proteins and alter 
the cytoplasm's pH, which can interfere with cellular processes, was the main focus of this investigation. At pH values 
between 3 and 6, acids are bacteriostatic and can kill germs. Mineral acids, such as HCl and H2SO4, can be employed as 
disinfectants at pH values below 3. The benefits include the fact that they leave no residues and do not break down into 
toxic compounds (Rutala et al, 2008). The drawback is that certain surfaces have the potential to corrode 
(Srisukontharat, 2015 and Palakul, 1993). By testing and comparing the effectiveness of disinfectants with the original 
disinfectants used by farmers, the experiment was carried out to control pathogenic bacteria in lactating sows. 

Aim of Study  
Specifically, this study aimed to determine whether Bello Zon Chlorine Distiller is effective in lowering the quantity of 
harmful bacteria in the broodstock and to assess how well Bello Zon Chlorine Dioxide disinfectant works in comparison 
to the original disinfectant. 

Method 
In order to compare the effectiveness of surface pathogen management between Bello Zon Chlorine Dioxide and 
Glutaraldehyde in lowering the quantity of pathogenic bacteria in sow pens, the study technique was carried out in four 
study procedure were follows: 

Ten sows were used in the experiment, which was carried out on seven-day postpartum sows. Two groups, each 
consisting of five sows, were employed in the experiment: the experimental group used Bello Zon Chlorine Dioxide 
while the control group used Glutaraldehyde. 

Each pen was separated into two areas: the floor of the enclosure, where samples were taken with boot swabs, and 
the sow's udder area, where samples were taken using cotton swabs at three sites, each measuring five square centimeters. 
Clean water was used to cleanse the sow's udder area and the pen floor before to the experiment. Following that, every 
area was swabbed and kept in Biosafe peptone water. The recommended concentration of the disinfectant was then 
sprayed. After spraying for five, ten, fifteen, and thirty minutes, gather the swab samples at the same location. The 
quantity of bacteria will be determined using the samples that were gathered. 

The gathered samples will be diluted ten times in order to determine the amount of E. coli, the bacteria that cause 
gastrointestinal disorders (Coliform count), and the total number of bacteria using the Total Plate Count method. Each 
group, place, and time period will have its own record of the counting results. 

 Use the analysis of variance with repeated measures (Repeated Measures ANOVA) to compare the number of 
bacteria that declined with time. By setting the significance level of the hypothesis test at 0.05, the T-test will be used to 
examine the differences between the experimental groups using the R-studio software.  
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Results 
Testing of Bello Zon Chlorine Distiller is effective in lowering the quantity of harmful bacteria in the 
broodstock 

Table 1. Enterobacteriaceae Boot swab 
Enterobacteriaceae 

Time 
Treatment 

Control Chlorine dioxide 
Before 0±0.00a 0±0.00a 

10 98.54±0.99a 97.87±1.00a 
30 98.54±0.55a 99.33±1.02a 
60 98.69±0.48a 98.24±0.16a 

480 -122.70±112.18Bb -37.47±66.84Ab 
*Different uppercase letters in column indicate a statistical difference (p<0.05) **Different lowercase letters in row indicate a statistical difference (p<0.05) 

According to Table 1, Boot swab for Enterobacteriaceae Bello Zon Chlorine dioxide had the same germ killing 
effectiveness as the control group at 10 minutes (98.54±0.99a, 97.87±1.00a), 30 minutes (98.54±0.55a, 99.33±1.02a), 
and 60 minutes (98.69±0.48a, 98.24±0.16a), according to the results of the Boot Swab technique sample collection. At 
480 minutes, however, Bello Zon Chlorine dioxide was shown to be substantially more effective at controlling germs 
than the Control group (-122.70±112.18Bb,-37.47±66.84Ab) (0.05). 

Table 2. Enterobacteriaceae Breast Swab 
Enterobacteriaceae 

Time 
Treatment 

Control Chlorine dioxide 
Before 0±0.00a 0±0.00a 

10 97.65±1.24a 98.19±0.59a 
30 98.72±0.52a 97.91±0.99a 
60 95.19±2.58a 89.61±7.19a 

480 39.13±18.32b 51.71±16.48b 
*Different uppercase letters in column indicate a statistical difference (p<0.05) **Different lowercase letters in row indicate a statistical difference (p<0.05) 

According to Table 2, The Enterobacteriaceae Samples taken from the sows' breasts revealed that Bello Zon Chlorine 
Distillate was just as effective in disinfecting as the control group. 

Table 3.  E-coli (EMB: Eosin Methylene Blue Agar) Boot swab 
E-coli (EMB: Eosin Methylene Blue Agar) 

Time 
Treatment 

Control Chlorine dioxide 
Before 0±0.00a 0±0.00a 

10 76.27±10.75a 79.07±7.90a 
30 79.21±10.83a 90.43±6.09a 
60 51.34±27.79Ba 93.55±1.75Aa 

480 20.28±24.27b 49.09±17.51b 
*Different uppercase letters in column indicate a statistical difference (p<0.05) **Different lowercase letters in row indicate a statistical difference (p<0.05) 

According to Table 3, Boot swab for E. Coli (EMB: Eosin Methylene Blue Agar) Bello Zon Chlorine dioxide had 
the same sterilization efficiency as the control group at 10 minutes (76. 27±10. 75a,79. 07±7. 90a), 30 minutes (79. 
21±10. 83a,90. 43±6. 09a), and 480 minutes (20.28±24.27b,49.09±17.51b), according to the results of the bootstrap 
sample collection method. However, it was discovered that Bello Zon Chlorine dioxide had a good sterilizing efficacy at 
60 minutes (51.34±27.79Ba, 93.55±1.75Aa), which was substantially greater than the control group (0.05). 
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Table 4. E-coli (EMB: Eosin Methylene Blue Agar) Breast swab 
E-coli (EMB: Eosin Methylene Blue Agar) 

Time 
Treatment 

Control Chlorine dioxide 
Before 0±0.00a 0±0.00a 

10 87.2±3.23a 99.20±0.24a 
30 88.83±3.86a 99.41±0.20a 
60 86.10±3.06a 97.48±2.12a 

480 30.60±9.52b 38.31±13.64b 
*Different uppercase letters in column indicate a statistical difference (p<0.05)**Different lowercase letters in row indicate a statistical difference (p<0.05) 

According to Table 4, The disinfection effectiveness of Bello Zon Chlorine Dioxide and E. Coli (EMB: Eosin 
Methylene Blue Agar) breast swabs obtained from the breast region of sows is equal to that of the control group 
disinfectant. 

Table 5. Total viable count (TPC) Boot Swab 
Total viable count (TPC) 

Time 
Treatment 

Control Chlorine dioxide 
Before 0±0.00a 0±0.00a 

10 95.92 ±1.54a 95.00±3.75a 
30 96.30±1.32a 95.20±2.91a 
60 84.61±12.14a 94.71±2.67a 

480 -77.17±66.59Bb 32.27±15.57Ab 
*Different uppercase letters in column indicate a statistical difference (p<0.05) **Different lowercase letters in row indicate a statistical difference (p<0.05) 

According to Table 5, Boot Swab total viable count (TPC) Bello Zon Chlorine dioxide was shown to have the same 
sterilization efficiency as the control group at 10 minutes (95.92±1. 54a, 95. 00±3. 75a), 30 minutes (84.61±12. 
14a,94.71±2. 67a), and 60 minutes (84.61±12.14a,94.71±2.67a), respectively, based on the bootstrap technique of 
sample collection. At 480 minutes, however, Bello Zon Chlorine dioxide was found to be considerably more effective at 
killing bacteria than the control group (-77.17±66.59Bb, 32.27±15.57Ab) (0.05). 

Table 6. Total viable count (TPC) Breast Swab 
Total viable count (TPC) 

Time 
Treatment 

Control Chlorine dioxide 
Before 0±0.00a 0±0.00a 

10 97.90±1.25a 97.69±0.97a 
30 97.77±1.50a 99.15±0.22a 
60 97.16±2.16a 97.35±1.71a 

480 31.50±18.94Bb 75.21±11.84Ab 
*Different uppercase letters in column indicate a statistical difference (p<0.05) **Different lowercase letters in row indicate a statistical difference (p<0.05) 

According to Table 6, Breast swab total viable count (TPC) Bello Zon Chlorine dioxide was found to be as effective 
in killing germs as the control group at 10 minutes (97. 90±1. 25a,97.69±0. 97a), 30 minutes (97. 77±1. 50a,99. 15±0. 
22a), and 60 minutes (97.16±2.16a,97.35±1.71a) based on the samples collected around the sow's mammary glands. At 
480 minutes, however, it was discovered that Bello Zon Chlorine dioxide substantially outperformed the control group 
(0.05) in terms of germ killing (31.50±18.94Bb, 75.21±11.84Ab). 

Discussions 
The study compares the efficacy of glutaraldehyde and Bello Zon Chlorine Dioxide in surface pathogen control in 
reducing the number of harmful bacteria in sow pens. Prior studies have shown that chlorine dioxide can be effective in 
controlling pathogens in agricultural environments (Moody et al., 2019). Ten postpartum sows were used in the 
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experiment, split into two groups: an experimental group and a control group. The floor and the sow's udder area were 
treated with Bello Zon Chlorine Dioxide, similar to procedures in other studies targeting microbial reductions in 
livestock settings (Llonch et al., 2024). Boot swabs were used to gather samples, a method commonly used in 
environmental pathogen detection (Mateus-Vargas et al., 2022). To quantify bacterial load, the Total Plate Count 
method was applied, alongside specific tests for bacteria causing gastrointestinal diseases (Coliform Count) and E. coli. 
This testing aligns with standard microbial analysis protocols for assessing sanitation effectiveness (Hu et al., 2021). 
Samples were diluted ten times, and data was collected by group, location, and time period to observe bacterial decline 
over time. At 480 minutes, Bello Zon Chlorine Dioxide showed superior containment of pathogens, aligning with prior 
findings on its prolonged bactericidal effects (Gómez-López et al., 2009). Bello Zon Chlorine Dioxide’s efficacy was 
statistically significant (p < 0.05) in the control group, matching similar disinfectants in reducing Enterobacteriaceae 
counts in livestock environments (Davies & Wales, 2019). For E. coli (EMB: Eosin Methylene Blue Agar) at 60 minutes 
and 480 minutes, no significant differences were observed between Bello Zon Chlorine Dioxide and the control 
disinfectant, which aligns with findings by Yemiş and Harmancı (2020) on E. coli resistance in certain sanitation 
regimens. However, in the Total Viable Count (TPC) boot swab analysis, Bello Zon Chlorine Dioxide demonstrated 
higher disinfection efficiency than the control group disinfectant. These results reflect findings from recent studies 
emphasizing chlorine dioxide's effectiveness in reducing microbial load across different environmental surfaces (Byun et 
al., 2021). 
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